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SILICON CHIP 


Publisher's Letter 


Councils’ e-waste ban will 
discourage recycling 


Over the last six months or more, quite a few municipal 
councils have announced that they will no longer accept 
e-waste on street clean-ups. Ultimately, all councils will 
follow. And if you take defunct equipment to your local 
council tip, there is now a substantial dumping fee. The 
stated reason for this is that the councils are concerned 
with the increasing amount of electronic equipment go- _. q 
ing to landfill and more to the point, they are concerned | mer 
with heavy metal pollution. 


<a 


ane 


On the face of it, this is a legitimate concern. Heavy metals dumped in landfill 
may eventually leach out into the water table and the wider environment. But what 
heavy metals are we concerned about? Presumably, the list would include mercury 
(the worst), lead and copper; these being the most used in electronic equipment. 
Having said that, most of the mercury which ends up in landfill would come 
from defunct fluorescent lamps, including those used in the back-lighting for LCD 
monitors and TV sets. But the quantities of conventional and compact fluorescent 
lamps would far exceed the couple that would be in the LCD monitors which are 
being dumped. 

As for copper, well there is some copper in all electronic equipment, either in 
the wiring or the printed circuit boards. And lead is a major constituent of the 
solder used in electronic equipment. So in an ideal world, all these metals would 
be recycled from this old electronic equipment rather than going to landfill. 

The problem is that there is no effective system for collecting all this gear nor 
presumably, sending it to third-world countries for disassembly and ultimate 


recycling. While there is some collection and recycling going on, a great deal 
more needs to be done. In the meantime, the initiative of the councils appears to 
be misguided. One immediate consequence is that any service organisation now 
needs to charge for giving a quote, because if the quote is not accepted, the potential 
customer is likely to leave the defunct unit and the service company will have to 
pay for dumping it. This means that less equipment is likely to be repaired in the 
future, adding to an already steep trend. 


Nor is the e-waste ban going to stop it being dumped. Instead of putting the gear 
out for street collection (and possible recycling by electronics enthusiasts), it will 
be dumped in bushland or smashed up to be put into the domestic garbage col- 
lection — so it will still end up in landfill. In fact, I recently spoke to a friend who 
was about to cut up an old refrigerator with an angle grinder, so he could progres- 
sively put it into his garbage bin! I pointed out to him that refrigerators, washing 
machines etc are not caught in the e-waste ban but it was a very good illustration 
of what is already happening. 

Simply put, councils hate seeing old (and sometimes working) equipment being 
placed on the street for collection because that must mean that it has been replaced 
by something newer, larger and better — and we can’t have that, can we? I also 
think that councils have an exaggerated idea of how much heavy metal there is in 
electronic equipment. For example, I discovered that some council staff believe 
that each TV and computer CRT monitor contains several kilograms of lead! Well, 
they do but nearly all of it is locked up in the glass of the picture tube! 

In any case, many recycling initiatives are simply too expensive to be worth- 
while. This applies to most paper and plastic recycling — it is cheaper to dump it 
in landfill. Councils should just get over it. We live in a prosperous country which 
can afford to pay for lots of new electronic equipment. This is a great benefit to us 
as it improves our productivity and standard of living. And all those imports also 
raise the standard of living of millions of people in the developing countries. If that 
means we dump a few million tonnes of old gear each year into landfill, then so be it. 


Leo Simpson 
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a 50MHz, 5- channel full- featured’ scope you can hold in the palm 
of your hand! Just add a monitor and mouse (no PC needed)! 
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Introducing ieee - the new type of oe you are going 
to love to take anywhere and use anywhere. All you need is a 
mouse and virtually any computer monitor. You don’t need a PC 


A genuine digital scope that is ready in seconds! and it’s fun to use! And just look at the low, low price: 


50MHz 240MSPS real-time sampling 

3 channels - 2x 8-bit and Ix I-bit input 
FFT in dBVrms, dBm (50, 75, 100, 300 600 
Ohm termination) with selectable window 
+,-,x and + math functions and memories 


Auto and manual measurements using markers 
USB host - save waveforms as .txt or .csv 
Save screen shots as .bmp 

Easy fast uploads of new firmware revisions 
Full colour 1024 x 768 display 

Perfect with widescreen monitors (but fine 


with just about any old computer monitor!) 
Very easy operation - virtually the same as 


Id-fashioned oscilll ; 
“Ind 0 Thc more ee a website for full specs) WWw.Screensco etraces.com 


MAIEBAG 


Letters and emails should contain complete name, address and daytime phone number. Letters to 
the Editor are submitted on the condition that Silicon Chip Publications Pty Ltd may edit and has the 
right to reproduce in electronic form and communicate these letters. This also applies to submissions 
to “Ask SILICON CHIP” and “Circuit Notebook”. 


Wind generators & 
desalination plants 

Relevant to your concern about 
wind generators and desalination 
plants —I have recently returned from a 
Melbourne to Mt Gambier bus trip and 
I was amazed at the number of these 
things. There aren’t just a few — there 
must be hundreds and they go for 
kilometres in this section of southern 
Victoria alone. 

Now | don’t know how much power 
a desalination plant actually needs 
(I suppose it depends on the size of 
the plant) but my point is that these 
turbines are driven by the “Roaring 
Forties” — winds that blow from west 
to east along Bass Strait and appar- 
ently never stop. If you doubt this, 
check out www.abc.net.au/science/ 
articles/2007/09/20/2038604.htm. So 
I think that in Victoria, at least, we 
should be covered. 

Graham Hunt, 

Mt. Martha, Vic. 
Comment: there is no place on Earth 
where the wind blows all the time. 
Wind power always requires base-load 
power stations as back-up. 


Power problems 
in Perth 

There was an interesting news re- 
port on ABC radio, Monday 18th of 
January. It seems that, during the hot 
weather in Perth at the time, there had 











































been widespread blackouts and the 
electricity authority had blamed this 
on people using air-conditioners. But, 
it was added, the problem was exac- 
erbated by people using plasma TVs! 

And to think that the Federal gov- 
ernment, in its grand wisdom, had 
banned incandescent light bulbs to 
reduce energy consumption! There’s is 
a rather grim irony there somewhere. 
And since light bulbs, incandescent 
or whatever, are only used at night 
while plasma TVs are used all the 
time, it does seem that we have gone 
backwards! 

Paul Carson, 

Westmead, NSW. 


Secret world of oscilloscope 
probes a revelation 

My congratulations to Doug Ford for 
a marvellous and illuminating article 
on oscilloscope probes in the October 
2009 issue. My long-time puzzlement 
over the reason for distributed resist- 
ance in the cable is cured. Well done. 

John Macleod, 

Gymea, NSW. 


Spelling mistakes 
occur easily 

I have just received the February 
2010 issue and thought I should send 
you a brief note, in order for your 
magazine to retain its high standard. 
In your article about Automotive On- 


Introducing New Tektronix Precision Bench DMM Tektronix: 


Board Diagnostics, it seems who- 
ever wrote the introductory paragraph 
made the (not unusual) mistake of 
thinking that the past tense of “to lead” 
is spelled “lead” and pronounced as 
in the metal, whereas in fact the past 
tense of “to lead” is “led”. 

A minor issue perhaps, but worth 
pointing out. 

Alex Danilov, 

Naremburn, NSW. 
Comment: while we find it most annoy- 
ing when mistakes are pointed out, we 
appreciate that readers make the effort 
to do so. It keeps us on our toes and as 
you say, helps maintain the standard. 


Siuicon Cup should not encourage 
global warming sceptics 

The cover on the January 2010 is- 
sue caught my eye and so I bought a 
copy. What a shock! Nuclear power 
stations for desalination, “bring back 
incandescent lamps”, global warming 
deniers — good grief! All in a technical 
magazine. 

Concerning nuclear power to run 
desalination, the point seems to be 
completely missing that running sea- 
water through a reverse osmosis (RO) 
desalination plant is a stupid and 
wasteful stopgap. The environmental 
damage caused by discharging sec- 
ondary treated waste water (nutrient 











DMM4020 5.5 digits 0. 0015% 
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- Integrate with TEK scope 


- 3 year warranty 
- LabVIEW SignalExpress™ TE 
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SOLARKING Monocrystalline 12/24V Solar Panels 


Monocrystalline solar panels are designed for long life (up to 20 years) and high efficiency output. These units may be 
ganged into arrays for applications where high power output is required, eg. for large battery banks. An excellent solution 
for remote or mobile power applications, electric fence battery banks, inverter systems, RV's, caravans, boats etc. 
All aluminium frames and tempered glass panels allow installation in the most demanding environments. 
To prevent moisture ingress, the solar cell modules are laminated between sheets of high transmissivity 
3mm tempered glass, tedlarpolyester-tedlar (TPT) material and sheets of ethylene vinyl acetate (EVA). 








Stock#: Max Power Rated Voltage Short Cct Curr. Open Cct. Dimensions LxWxH Price 

#36994 10W 12.0V 0.56A 22.0V 396 x 289 x 23 $49.00 

#36995 20W 12.0V 1.17A 21.6V = 645 x 295x 25 $98.00 Features: 

#36996 40W 12.0V 2.28A 21Vv 645 x 545 x 23 $195.00 *Heavy Duty Metal Frame 
#36997 S80W 12.0V 4.55A 21.8V 1210 x 540 x 35 $358.00 *20 Year Limited Warranty 
#37873 «120W 12.0V 6.82A 21.8V 1500 x 660 x 35 $530.00 *Monocrystalline Silicone 
#37970 175W 24.0V 4.87A 45.1V 1508 x 808 x 35 $740.00 *3.2mm Tampered Glass 


Waterproof Solar Power “PV” Connectors 


P67 rated for maximum environmental protection, these photovoltaic (PV) system connectors are ideally 
suited to harsh installations such as solar panel arrays and other permanent outdoor applications. Both 
panel mounting and in-line connectors are available to suit a wide range of system applications 
Specifications: 

Rated voltage: 1000VDC 

Rated current: 30A at 70°C, 25A at 85°C 
Contact resistance: <5 milliohms 
Temperature range: -40 - 90°C 

TUV certification: 2 PfG 1161/01.06 


4mm Female Panel 
Mount Connector 


“$5.70 $5.70 
#38165 a. 


Solar Charger Regulator 
Specifications: 

Battery Voltage: 12V 

Open circuit Voltage: 12V 

Continous charge: 20A 

Maximum charge current: 25A 

Maximum load current: 25A 

Operation Current: 30mA 

Voltage across terminals (PV to Battery): 0.8V 
Voltage across terminals (Battery to Load): 0.4V 
Recommended wire size :#12 AWG 


4mm Female In 
line Connector 
#38164 


4mm Male Panel Mou 
Connector 


4mm Male In Line 
Connector 


$5.70 


#38167 


/20+0.5V 





Weight: 0.47kg #36998 20A 12V $99.50 Stock# 
Dimensions (WxHxD): 150 x 85 x 45mm #38179 30A 12V $127.00 37964 
Operating Ambient Temperature: -10 to 50°C = #38238 20A 24V $127.00 37965 


12VDC Solar Battery Trickle Charger 


Lead acid cells will self-discharge, even when completely disconnected, if they are not re- 
charged regularly, eg. when a car is not driven for long periods or on a boat which is used 
infrequently. Includes suction cups for mounting to inside car windows, alligator ati and 
cigarette lighter adaptor lead. 


$25.00 
#36450 





4xAA Solar Battery Charger 


The solar panel in the lid will charge up to 4 x AA 
NiCads in a fairly short time. It is ideal for yachts, 
campers or anywhere 240V is not available. It is NO 
DEARER than an ORDINARY NiCad charger but takes 
about the same time to charge in reasonable sunligh 
Size: 85(W) x 30(H) x 96(D)mm 

$19.20 









#38153 


2.4W Solar Powered Water Pump 
Operating voltage: 12V 
Power consumption: 2.4W 
Flow rate: 200 litres/hour 
Outlet size: 8mm 

Cable length: 2m 
Dimensions: 

Solar panel: 308(L) x 166(W) x 25(H)mm 
Pump assembly: 42(L) x 39(W) x 28(H)mm 


Rockby Electroni 


Showroom & Pick-up Orders: 
56 Renver Rd. Clayton 
Victoria 3168 

Ph: (03) 9562-8559 

Fax: (03) 9562-8772 


$77.50 
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ABN# 3991 7350 807 
ACN# 006 829 821 


Pure Sine Wave Inverters 
Input: 12VDC 

Output: 100-120V/220-240VAC 

Pure sine wave efficiency: >90% 

Full load efficiency: >85% 
Low I/P protect: 10+0.5V i 


*Overloading protection 
*Short circuit protection 
*Auto restart function 





Solar Panel Mounting Hardware 


There is a 2m size available of which you can join them together to extend as far as you need to. Then you'll need 
some brackets to clamp your panels onto the rails. After that, you'll need L-brackets to mount the rails to the roof. 
These come in packets of two. These come in two different sizes and two different types - 28mm for 10, 20, 40 and 
80 watt panels, and 35mm for 120 and 175 watt panels; Z-type for clamping the end of each panel and T-type for 


clamping between two panels P 
80mm Extruded Rail 


Rail Mounting Bracket 
2m Extruded Solar Panel Joiner Bracket 





Mounting Rail L-Type (Pk-2) 
tet 
52.80 ia aa 
3 ee e. $17.20 $20.50 > 
#38157 #38158 #38159 


Mounting Bracket Z-Type (Pk-4) Mounting Bracket T-Type (Pk-2) 


$47.20 : $29.50 or 
28mm #38160 s 3 28mm #38162 LS 
35mm #38161 35mm #38163 


Modified Sine Wave Inverters 


Input Voltage: 10-15VDC 
Standby Input Current: 0.2A 
Output: 240V ~ 50Hz 
Manufacturer: PowerBright 
*Overload Protection* 





Stock# Watts Price 
Watts Price 38118 400W $69.50 
1500W $480.00 38119 1100W $145.00 
2000W $685.00 37938 3500W $483.00 


5W 12V Solar Battery Charger 


Sturdy, all-weather construction with anodised aluminium frame and tempered glass panel. In 
ideal conditions, produces up to 400mA charge current which would be sufficient to charge 
and maintain a 12V lead-acid battery 
Dimensions 465x 320x 25mm 


$49.00 
#36653 





10 LED High Brightness Solar Powered Torch 


Featuring 10 high brightness white LEDs and internal rechargeable batteries 
that are charged by the solar panel on the handle, this aluminium torch is ideal 
for anyone who loves the outdoors or works at night. Leave it basking in the 
sun during the day for a light filled night. 
Dimensions: 

Solar panel measures: 120(L) x 28(W)mm 
Torch: 210mm long 






#38152 \ 


Solar Powered LED Spotlight with PIR 


Specifications: 

* Lamp measures: 145(W) x 95(H) x 75(D(mm i 
* PIR sensor Measures: 145(W) x 60(H) x 120(D)mm | j 
* Sensor range: 15 metres x 110° J 
* Battery box measures:165(W) x 90(H) x 150(D)mm 

* Solar panel measures: 350(W) x 185(H) x 30(D)mm 
* Lead length approx three metres 


#38239 


Ltd *For a Free Monthly Mailer 


Please Contact Us* 


Mail Orders To: Internet: 
PO Box 1189 
Huntingdale Web Address: www.rockby.com.au 


Victoria 3166 Email: salesdept@rockby.com.au 


*Stock is subject to prior sale* 
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CONTROLS 


elling a selection of LED 
lays. Both indoor and semi- 
plays are available. Easy to 
m your PC or remote. With a 


oloured RGA while the semi outdoor 
ble in blue, green or yellow. 


al inputs, 4 analog inputs and a RS232 
| port. Transmits SMS messages 
arms. Also read inputs and control 
Juts from your mobile phone or GSM 
dem $365.00+GST 


¥ Rail Enclosures + 


totype with a profes- 
sional appearance. 
-rom $25.00+GST 


High-Power cai 
spate DC Motors 

Ve are now stocking 
large DC brushed 
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DAB+ sampling rates 
are too low 

Iam nota “Digital Sceptic”; may- 
be more of an audiophile or hifi 
snob. Digital audio from a well 
recorded CD can produce beautiful 
sound through a high-quality stereo 
system. But I am somewhat baffled 
by the phrase “Listen to that Beauti- 
ful Digital Sound” sometimes used 
to advertise Digital Radio because 
unfortunately, the audio quality 
from our Digital Radio Broadcasting 
system is not necessarily beautiful. 
I have done extensive listening to 
DAB, (Eureka-147) in both Denmark 
and the UK, and found that DAB 
audio quality is marginally better 
than AM but not even close to FM. 

The main reasons, I believe, are 
the bit rates of 128kbits/s or lower 
being used by the majority of sta- 
tions. Statements by a leading BBC 
engineer claim that a bit rate of 
256kbits/s is necessary for serious 
music, while 192kbits/s or even as 
low as 160kbits/s may sometimes 
be adequate for some types of pop 
music. 

Many complaints from listen- 
ers, particularly in the UK, tend to 
support the BBC statements. But 
claims by certain officials that the 
DAB+ (AAC+) system now used in 
Australia, is twice as good as the 
obsolete DAB, and therefore allows 
us to have twice as many radio sta- 
tions, are utterly uninformed and 
irresponsible nonsense. 

DAB+ is better than DAB but not 
twice as good. 128kbit/s DAB+ is 
probably equivalent to 192kbits/s in 
DAB and is perfectly satisfactory for 
the majority of commercial radio sta- 
tions. The 64kbits/s DAB+ used by 
most of the Australian commercial 


discharge, depriving the environment 
of water for human needs) are doubled 
by adopting seawater RO (wasteful 
use of energy, brine discharge). Many 
overseas metropolises have long since 
switched to recycling waste water. 
Water utilities know that this is the 
only answer but their political masters 
are terrified that the opposition will 


Mailbag: continued 





stations, equivalent to 96kbits/s in 
DAB, is simply not good enough and 
nothing to be proud of. 

80kbit/s DAB+, as used by ABC 
Classical, roughly equivalent to 
128kbits/s DAB, is something they 
should be ashamed of, since the 
DAB+ audio quality is notably infe- 
rior to ABC Classical FM. ABC Clas- 
sical should broadcast at 160kbits/s 
which will provide the audio quality 
deemed necessary by the BBC. 

I recently purchased a Sangean 
WFT-1D FM DAB+ hifi component 
tuner in order to back my arguments. 
It is a very nice piece of gear. For 
sound quality comparisons, I lis- 
tened to some piano pieces while 
switching between a hifi FM tuner 
and the Sangean DAB+ tuner. 

The natural string decay nearly 
disappears on DAB+. Presenters’ 
voices sound about the same on both 
but audience applause is vastly dif- 
ferent between FM and DAB+. High 
frequencies sound natural on FM. 
By contrast, they sound squashed 
and the highest highs are missing 
on DAB+ but I believe that is how 
audio compression works. 

Australia had a chance of being 
the world leader in Digital Audio 
Broadcasting by being the first 
country to adopt and use the excel- 
lent DAB+ technology. Unfortu- 
nately, it looks like corporate greed 
by the owners of the commercial 
transmission systems, and political 
wrangling between government- 
controlled broadcasters and _ their 
internal departments, has blown 
any chance of DAB+ audio quality 
in Australia being a benchmark for 
other countries to follow. 

Poul Kirk, 

South Guildford, WA. 


point score to the high heavens on this 
one and be joined in by the press who 
also have short term profit motives. 
Too bad we don’t have a single politi- 
cian or journalist who would know a 
scientific fact if he/she fell over one. 
We need politicians and journalists 
who have some technical nous and 
have the guts/statesmanship to stand 
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up for what is in the best interests of 
this country rather than short term 
interest. 

Sadly, most journalists have no idea 
of what science is about, having been 
brought up in humanities-focussed 
training. On purely economic grounds, 
the cost of running seawater through 
RO is prohibitive compared to RO for 
treating secondary waste water. Heavy 
industry in WA has been supplied by 
recycled waste water for years now. 
Users are happy to pay a premium 
for the privilege, because the purity 
of the supply removes the alternative 
expense of having to clean up best- 
quality reticulated scheme water to 
industry standard. 

The waste water RO supply has a 
solids content of about 30 ppm com- 
pared to anything up to 700 ppm for 
reticulated mains supply water. In any 
event, every Tom, Dick and Harriet 
seems to be running around clutching 
bottled water these days, so what’s 
the problem? In WA, the catch-phrase 
used by the press whenever the issue 
is raised is “recycled sewage” — which 
is a logically incorrect term and which 
terrifies the uneducated and sends 
politicians diving for cover (water is 
recycled, not sewage). 

With respect to nuclear power 
for electricity, what we need is a 
scientific/technical evaluation, not 
an opportunity for the fools that run 
newspapers and those we put into par- 
liament to pretend that they espouse 
green values. 

Some countries have done exceed- 
ingly badly and some have done re- 
markably well with nuclear energy. In 
this respect, I understand that for the 
Swedes, nuclear-generated electricity 
is not an issue to be concerned about. 
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Compact fluorescents 
are good 

The recent comments about com- 
pact fluorescent lamps and their 
disadvantages seems dismaying. My 
experience has been completely to 
the contrary. 

Trun a 2kW “micro” hydro plant, 
producing 240VAC at 50Hz, the 
frequency held steady by a governor 
to +0.2Hz. For garden and outbuild- 
ing lighting during darkness, I have 
a timer set for 5.00 PM. An LDR/ 
relay combination then completes 
the switch-on at dusk, ie, at 5.30 PM 
during winter and as late as 8.45 PM 
in summer. 

To allow people to sleep, the timer 
cuts all lighting at 10.30 PM. 

At a recent family celebration, I 
had 18 CFLs (of the so-called 20W 
variety), all switched on at once. 
There were no blown fuses, timer 


We desperately need a value-free as- 
sessment of all power/water issues 
before it is just too late. 

With respect to incandescent lamps, 
since the first fluorescent lamps ap- 
peared on the market they have pro- 
gressively replaced incandescents in 
my home. I had to wait for the price 
to drop before total replacement. 
Consequently, my electricity bill has 
dropped by a significant amount. The 
energy savings to the country as a 
whole have to be huge, multiplying 
out my household savings by the total 
households in the country. 

Finally, on global warming, it is a 
poor reflection on SILICON CHIP to give 
space to global warming sceptics. A 
good example can be found in New 
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failures or contact breaker (CB) drop 
outs, with the plant ammeter show- 
ing a paltry 2A load. I find a great 
advantage of CFLs is the low cable 
loss per light watt compared to 
incandescent mini heaters, with no 
damage and odour to lamp holders. 

I cannot see LEDs competing 
cost-wise (wonderful as they are) 
when we have to pay $1.60 for a 
4W Superbright, when we can use a 
90-100W CFL for $4.50. However, it 
does seem draconian to have to pay 
that for occasional lighting when 
$1.00 used to do the job. 

The system outlined above has 
run for four years now, with no 
switching failures. During the day, 
the plant runs a clothes dryer (cabi- 
net type). During low water, the LDR 
is used to stop and start the plant. 

Tony Beard, 

Taupo, NZ. 





Scientist weekly, that has followed 
global warming issues that were 
known to be contradictory to other 
evidence and has provided a value-free 
discussion. New Scientist has rightly 
ignored the nutter arguments com- 
pletely as there are no further grounds 
left for discussion. Global warming 
denial is like religion — espoused by 
those who believe in what they want 
to believe in, not what the evidence 
would compel them to believe in. 

Rob Holmes, 

Lesmurdie, WA. 
Comment: in 2006, the then Federal 
Government commissioned a report on 
nuclear power by Dr Ziggy Switkowski 
(chairman of the Australian Nuclear 
Science & Technology Organisation). 


FAST AND EASY TO ORDER ONLINE 


www. activecomponents.com 


Authorised Channel Partner 
Nic Australia & New Zealand 
company 


MARCH 2010 7 








Mailbag: continued 


Video projectors are 
at risk from blackouts 

Some months ago, I set my video 
projector going and got a message 
stating that the lamp had reached 
the end of its useful life and that it 
should be replaced. This seemed 
strange because the lamp had only 
done about half the time stated by 
the manufacturer. 

Another thing was that the pro- 
jector was getting very noisy. It was 
not the fans because I had checked 
them out. Anyway instead of buying 
anew lamp ($400 to $500) I decided 
to buy a new projector with a higher 
resolution. The one I wanted was out 
of stock everywhere so I had to wait 
a few weeks for it to arrive. 

While waiting, I set the whole 
place up for high-definition TV. 
When it did arrive we mounted it up 
and were able to enjoy movies on the 
big screen again. The only problem 
was that I had a suspicion that the 
problems with the old projector were 
caused by instant shut-downs. 

As you know, you are supposed 
to turn the projector off with the 
remote control and leave the power 
connected for the few minutes that it 
takes it to go through the shut-down 
cycle. That’s OK but what do you do 
when the power goes off? 

As a result, I decided to connect 
the new projector to an uninterrupt- 
ible power supply (UPS). As it hap- 
pened, Dick Smith had a 700VA one 
on special, so I bought it and ran a 
series of tests using the old projector 
and it worked perfectly. 

That left the problem of where to 
put the UPS. In the end I mounted it 
on the ceiling just behind the projec- 
tor, as you can see in the accompany- 
ing photo. After I had mounted the 
UPS I realised that the power outlets 


In his very comprehensive report, Dr 
Switkowski pointed out that nuclear 
power will never be competitive with 
coal-fired power stations unless there 
is a carbon tax. While we don’t sup- 
port a carbon tax (see Publisher’s Let- 
ter, February 2007), the thrust of that 
report is still valid. Politicians have 
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at the top work directly off the mains 
while the bottom ones are backed 
up by the battery. I mounted a BC 
socket on an empty plugpack case 
and fitted a miniature relay (12V DC 
coil, 230V 10A contacts) inside it, 
using the normally-closed contacts 
to switch a 93W compact fluorescent. 
Into the top socket I plugged a 9V 
DC plugpack to supply the 12V for 
the relay coil. 

The biggest disadvantage is that 
the relay is energised all the time but 
in our case the power to the UPS is 
only on from dusk until we go to bed. 
The advantages are that the power 
comes on to the top sockets straight 
away and on to the bottom sockets 
after the button on the UPS has been 
pressed, meaning that there is no 
power on the contacts when they 
operate. Also, the filter capacitor in 
the 9V plugpack causes a delay of a 


yet to do anything about it. 

As far as compact fluorescent lamps 
are concerned, the changeover from 
incandescent lamps will have very 
little effect on most domestic energy 
bills since lighting is not the major 
power consumer in most homes. In 
most homes, heating, refrigeration 


couple of seconds so that the lamp 
load is not dumped on to the UPS 
at the same instant as the projector. 

Just recently, we had another 
blackout when we were using the 
new projector/UPS set-up The 
screen suddenly showed the video 
projector’s home and the 9W CFL 
came on. For a moment or two! was 
at a loss as to what was going on. 
Then I realised what was happen- 
ing. All I had to do was pick up the 
remote for the projector and turn it 
off. After it had shut down, the lamp 
kept the place lit, until the power 
came back on. I think that the UPS 
has already paid for itself. 

Ron Groves, 

Coloola Cove, Qld. 
Comment: interesting story Ron, 
particularly as it highlights the haz- 
ard to a projector when a blackout 
occurs. Your solution is also good. 


and air-conditioning are the major 
power uses. 

Finally, applying emotive labels to 
sceptics shows an inability to acknowl- 
edge that not all “climate science” is 
“correct”, “settled” or even scientifi- 
cally based. It is now quite clear that 
dramatic predictions about global 
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Solar power needs base-load 
power stations as well 

Your Publisher’s Letter on the 
topic of wind power in the January 
2010 issue certainly makes sense. 
My own observations of wind speed 
suggest that the wind is either strong 
or dead calm and not too much in 
between. 

However, your letter begs the 
question: in what circumstances are 
wind generators useful? I have seen 
them at Albany and Esperance, WA 
and the biggest field I have ever seen 
was on St. Vincent’s Gulf. Maybe, 
at a place like Esperance, there are 
standby diesel generators with bat- 
tery backup to smooth the change- 
over? We used to say: “using a steam 
hammer to crack a nut!” 

Perhaps solar power, obviously 
diurnal, is just as bad as wind, 
although Germany seems to have 
gone solar in a big way. But there 
is the claim for solar that on a hot 
day, when the air-conditioning load 
increases, the solar output should be 
at maximum. Does this really work? 


temperature rise, sea-level change, 
glaciers melting, loss of coral reefs 
and so on, could be far off the mark. 

In so far as climate predictions af- 
fect energy generation and usage, it is 
appropriate for SILICON CHIP to com- 
ment and for readers to contribute to 
the debate. 


Smart electronic equipment 
can be dumb 

This letter is about the mindset 
of operators of machinery. When 


I know you have advocated nu- 
clear power. I don’t quite understand 
why there should be so much fuss 
about storing nuclear waste. Storage 
facilities will be monitored and what 
is stored will be well documented. 
It would be amazing if in 200 years, 
say, there will not be new technol- 
ogy which would solve the whole 
problem. 

John Waller, 

Plainfield, CT, USA. 

Comment: both Spain and Germany 
have invested heavily in solar power. 
Spain is also developing the concept 
of solar storage so that thermal 
power stations can run at night, ef- 
fectively still powered by the Sun. 
The solar storage is based on molten 
salts, such as potassium nitrate, 
stored in large insulated tanks. More 
on the concept can be found at http:// 
media.beyondzeroemissions.org/ 
solar_thermal_basics_fact_sheet. 
pdf 

On the face of it, this could be 
more useful in Australia than wind 
farms. 


something stops working properly, 
an operator will switch out from their 
symbiotic mental relationship with 
the gear and into a more antagonistic 
mode which can lead to some poor 
decision making. 

I have steadily built up a negative 
view of some “smart” equipment 
electronics, which though using a 
CPU that could comfortably run Flight 
Simulator, when things go wrong do 
not tell the operator anything helpful. 
Why don’t software people build in 
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comforting messages, out-of-bounds 
sanity checks and plain English warn- 
ings into this stuff? 

I work in agribusiness. Over dry 
periods, we have to feed out large 
quantities of hay. We have big feed 
machines that you can throw loose 
silage into (like grass clippings) or 
large round or square bales of hay, up 
to about 10 tonnes at a time. 

These machines have multiple 
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hydraulic motors to unload the hay, 
including moving-floor motors, side 
delivery motors and a dispensing 
motor. The operator jiggles a joystick 
to work various motors to deliver 
feed from the machine onto a trail on 
the ground, while driving along and 
avoiding fences, gates, livestock and 
parked vehicles. 

The job is all done using just two 
hydraulic circuits, each of which com- 
prise a pair of hoses from the machine 
that quick-connect onto the back of the 
tractor. There are levers in the tractor 
to control oil flow either way around 
the circuits. The levers will latch on, 
so oil can continually flow without 
the operator hanging onto them. On 
the feed machine there are electric 
solenoids that control which motors 
the oil is routed to. 

There are two common sizes of these 
valves; the smaller one fitted to 10mm 
hydraulics draws about 2.5A while 
the bigger one on 15mm hydraulics 
draws 4.2A. A cable of about 10 cores 
connects between the control unit in 
tractor and the machine to actuate the 
solenoids and to power the weighing 
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Mailbag: continued 


scales. All this is simple enough to use 
and to service. 

Unlike other workplaces there’s 
very much a fix-it-yourself attitude in 
agriculture but this is not necessarily a 
good thing. We’ve had several instanc- 
es where these feeders have stopped 
working and the operator has stripped 
out the joystick, the connectors onto 
the solenoids and almost anything else 
they can get their hands onto with a 
screwdriver and shifter. We’re left to 
put it all back together and find what 
really went wrong. 

The most common problem arises 
because the tractor is frequently dis- 
connected from the machine because 
the tractor loads the machine using 
its front-end-loader. The operator has 
to unplug the hydraulics and the con- 
trol cable each time and reconnect to 
unload the machine. Operators don’t 
like doing that much, because it’s usu- 
ally hot, dusty and dirty at the back of 
the tractor, compared to being in the 
air-conditioned cab. Hence the job is 
usually rushed. 

Hydraulics are rather like electrical 
circuits; the oil has to come out of the 
circuit in order for more to go in. You 
will recall there are two hydraulic 
circuits. If you swap over the plugs of 
one pair, the feeder will simply run 
backwards — easily fixed by setting the 
control lever the other way. If you cross 
pairs though, you can’t get anything to 
happen (apart from a rather stressed 
noise in the guts of the tractor as it 
blows off oil at about 20Mpa). If you 
don’t quite get a plug pushed in far 
enough you also can’t make oil flow. 

Another common problem is that 
the fuse blows in the tractor. We did 
have a poor type of connector that you 
could blow the fuse during a normal 
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re-connect operation but now it’s 
generally just one loose wire causing 
the fault. Whatever causes the fault, 
in the mind of the operator it’s always 
the most complicated bit that’s gone 
wrong, so it needs to be stripped down. 

After much thought and chewing the 
ends off grass stalks (as we do when 
thinking), Imade up an indicator light 
for each machine. I wound 10 turns of 
1.2 mm enamelled wire in two layers. 
I mounted a reed switch inside this 
coil and connected this reed switch 
to a LED. The coil is in-circuit with 
the centre lead of the joystick. So 
every time current flows as a result of 
joystick action powering a solenoid, 
the LED comes on. 

It’s beautiful! The operators get the 
idea straight away, they can see which 
circuit is not working properly and we 
have not had a trashed installation in 
the last few years. 

Now, you if you guys writing con- 
troller software could come up with 
some similar concepts, it would be 
pretty helpful... 

Kevin Shackleton, 

Dandaragan, WA. 


Electronic equipment 
software can he silly 

First let me congratulate you on your 
magazine. I have been a subscriber for 
many years and have a copy of every 
issue and I still eagerly wait for every 
new issue. I know you work hard and 
it is much appreciated. SILICON CHIP 
is a well-written and well-respected 
magazine and I noticed the other day 
an article in one of the (few left) over- 
seas electronics magazines reproduc- 
ing one of your articles as part ofa deal 
they have with you no doubt. 

Increasingly, I am finding that the 
software and user interface of a par- 
ticular piece of equipment is more 
important than almost anything else. 
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When you go into an electrical retailer to buy a new TV, 
home theatre system, washing machine, microwave oven 
or whatever, the focus is always on what it looks like, the 
picture, the audio quality etc. 

The software, user interface and even more importantly 
the remote control is never fully investigated. In particular, 
the remote control is often not easily available to try as they 
are all locked away in case someone walks off with them. 

So you go and buy your new whiz-bang piece of hard- 
ware and take it home and set it up and then find that 
it doesn’t work exactly how you expected it would. You 
think to yourself, what were they thinking when they 
wrote the software? Or in the case of mobile phones these 
days, how big do they think the average adult male’s finger 
is? Have you seen how small the buttons are on phones 
these days? 

When you get your new phone you find that some of the 
useful software that was in the old model isn’t there any 
more, like the timed meeting option some of the Nokias 
had — when you went into a meeting, you could set it to 
silent for what ever the duration of the meeting was and 
it would automatically come off silent after the time had 
elapsed. I often turn my mobile off and forget to turn it 
back on after meetings. 

What prompted me to write to you is that I have just 
purchased a Belva digital TV. It has just been released and 
it had a few bugs in the software. You might want to doa 
review ofthis TV as it is quite impressive for its size, price 
and low power. Have a look here if you are interested in 
it: http://www. hitv.com.au/products/list.jsp?category=11 

The TV is impressive but the software isn’t. I purchased 
the TV specifically to use when travelling. My wife is deaf 
and uses the subtitle facilities that come with digital TV. 

There was a problem with the way the subtitles are 
turned on and what happens when the TV is turned off. 
To turn the subtitles on you must turn them on for each 
individual channel you want them on. Once this is done, 
you can change channels and get the subtitles on all chan- 
nels that currently have them. If you turn the TV off and 
then back on, you have to go through the process again, 
that is select each channel in turn and turn the subtitles 
on. It is most annoying and not logical. 

Fortunately, after I complained about this, the manu- 
facturer got back to me within about two weeks and sent 
me a software update which I promptly loaded. This has 
now cured the problem. 

I still haven’t gotten over the third CD player I bought. I 
had a owned a JVC and then a Sony, so when it came time 
to replace it I found I couldn’t buy a simple single disc 
CD player from JB Hi-Fi but they had a little Sony DVD/ 
CD player for around $100 and I thought, what a bargain! 

I got it home and set it up and put a CD in and found 
out how slow it was to figure out what type of disc I had 
put in it. If only it had a little setting or switch where I 
could tell it. This is an example of where a “better product” 
isn’t. I basically gave up on playing CDs on it but recently 
bought a NAD CD player for about $400 just so I can play 
CDs like the old days. 

John Louttit, 

Stafford. Qld. sc 
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Computer companies release their latest models with much 
fanfare and we all go ‘ho-hum’, as the look and feel of a new 
computer soon vapourises when we discover bugs, plus a host of 
software and drivers won’t work without expensive upgrades. This 
time Apple should have bought out the brass band and fireworks! 


“Hands-on” review by Kevin Poulter 


MacBook and find everything 

works, with only minor excep- 
tions, Adding to its functionality, the 
new high brightness LED-lit screen is 
simply sensational. Everything that 
Apple promised five years ago — but 
users soon found to be limited, or even 
buggy — has come to fruition. 

The test of Apple’s new MacBook 
was not without some reservations. A 
quick demonstration in a busy store left 
the impression that the new MacBook 
screen is too widescreen in format, 
with a slightly clunky keyboard and 
the intelligent multipurpose trackpad 
is a buggy gimmick. . . especially as the 
salesperson couldn’t enlarge images 
with two fingers, as promoted. 


[« amazing to operate the new 
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n any folder like the Downloads folder, 
to open it to display the contents for selection. 


Wow - it works 

How wrong this preconception was! 
The widescreen format is amazing for 
viewing HD video, plus the best for 
word processing or graphic production. 

When using software (Apple calls 
it ‘applications’) the wide screen has 
room for tools on the side, leaving 
much more ‘acreage’ for viewing the 
document being created. 

The screen is beautiful, with the 
highest contrast, intensity, colour 
saturation and clarity; especially suited 
for those who don’t have 20/20 vision. 
Heck, any brighter and you’d need 
sunglasses! Sure, the brightness and 
saturation are adjustable, but few users 
will, as an excessively bright, colourful 
screen looks terrific. 
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Click and hold on the applications folder in the dock and 
all Applications and Utilities appear for selection. 


The MacBook’s keyboard soon 
proved to be most suited to word- 
smiths, with the biggest surprise — how 
easily fingers glide over the new glass 
trackpad, instead of binding. 


Innovation brings its rewards 


It’s likely the MacBook and its soft- 
ware works so well as Apple is highly 
cashed-up with the proceeds of sell- 
ing innovations, empowering a much 
higher R&D spend. 

Even before the new tablet compu- 
ter was launched, Apple computers 
reached number two in the USA. Apple 
is now a US$50+ billion company. In 
the fourth quarter of 2009, Apple sold 
21 million iPods, 8.7 million iPhones 
and 3.36 million Macs. 
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First impressions are the cool, 
elegant design, then detail like the 
built-in microphone and camera, plus 
the power adaptor plug/socket, an in- 
novative ‘magnetic lock connection’ 
(MagSafe). 

Until now, regular stressing of the 
power adaptor lead risked breaking 
the internal wires. Then the whole 
unit had to be discarded — about the 
same time the power adaptor was no 
longer available. 


A powerful magnetic solution 
Apple’s ‘MagSafe’ solution is a 
dream to use. The powerful magnet 
connects the plug from some distance 
out, without a glance, in any light. Sim- 
ply hold it in approximately the right 
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area, and wow - the magnet grabs and 
connects perfectly every time. 

Further, the small 5-pin connector 
works either way around, with the 
lead facing or away from you. Once 
connected, if there’s a sudden strong 
tug on the lead, the MacBook won't fly 
off the lap or stress the internal wires — 
rather the plug will break away. 

As a bonus, the LED on the connec- 
tor changes from amber to green when 
charged. 


The power adaptor 


The five contacts are tiny, almost 
microscopic, yet the power adapter 
is capable of delivering at least 3.7A. 

It’s likely that connecting with the 
mains power on will eventually burn 
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these contacts. Further — after the user 
runs down the battery, when connect- 
ing to recharge, the adaptor becomes 
excessively hot. 


Keep your cool 


A few simple procedures will help 
the power adaptor last the life of the 
computer. The ideal is to run the 
MacBook on the power adaptor when- 
ever practicable. When the battery is 
depleted, before connecting the power 
adaptor, turn the mains off and close the 
computer lid. Otherwise, the charger 
is supplying about 3.7A at 16.5V for 
charging — and running the computer. 

This simple procedure changes the 
sealed charger from becoming unac- 
ceptably hot, to comfortably cool. After 
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The power cord is held in place 
magnetically, so if someone should 
trip over the cord, it disconnects and 
the MacBook stays put. 





about ten minutes, even though not 
fully charged, it’s OK to resume using 
the computer. 


The Dock 


A collection of icons is displayed 
at the bottom of the screen or can 
be moved to the left or right side, to 
provide quick access to applications, 
documents and folders. 

The contents of folders in the Dock 
are Called ’stacks’, displayed by a click 
and hold on the folder. The most useful 
of many features of the Dock is quick ac- 
cess to any open or closed applications. 

Also, when many windows are open 
and covering the desktop, the Dock 
will show any application’s open docu- 
ments. Simply scroll along the dock’s 
icons, click and hold on the applica- 
tion and voila! the desktop is suddenly 
uncluttered, only displaying the icons 
for documents open in the selected 
application. 


Wired for sound 


The inbuilt microphone works so 
well, on purchasing an expensive 





third-party mic-headset combination 
for Skype, it was annoying to find 
the built-in microphone and speakers 
worked better! 

The sound is good, considering the 
tiny reproducers. There’s no evidence 
of the speakers’ location, however they 
appear to be behind the almost hidden 
air-vents. Speaking of air-vents, the 
MacBook remains cool enough to use on 
your lap for hours, with a fan so silent, 
it’s impossible to hear. 

Earlier ‘piano-finish’ iBooks soon 
became hot and were at risk of sliding 
off your knees but the new MacBook 
has a rubberised base, to both insulate 
you from heat and as an anti-slip base. 


Power to go 

The Mac’s built-in lithium-polymer 
battery lasts up to seven hours on a 
single charge, apparently a ‘best-case’ 
rating. However the freedom to work 
for five hours or more with no recharge 
is awesome. 

Thanks to its advanced battery 
chemistry and charging technology, 
the MacBook battery can be recharged 
up to 1000 times, lasting nearly three 
times the lifespan of other notebook 
batteries. I break the rules and leave 
the power pack charging all the time, 
with no major disadvantages. 


You are not alone 


When the MacBook is launched for 
the first time, a setup assistant appears, 
asking a few simple questions, to get the 
new Mac started in minutes. 

Already armed with some informa- 
tion the MacBook needed, like the ISP 
connections and with Apple’s Airport 
Wireless on, it was amazing how few 
windows of questions opened before it 
was all systems go! 


Starting anew 

One of the setup questions came with 
an offer — connect an Ethernet cable 
now to transfer all the data in your old 
computer. No thank you! Changing to 





¥ 





a new computer is the perfect oppor- 
tunity to start afresh, without the ‘bag- 
gage’ that is clogging the old computer. 

This strategy made the transition 
incredibly easy and worked perfectly. 

Knowing that upgrades to some ex- 
pensive software like Photoshop would 
dent the pocket by over $1,000, and that 
too much software eventually slows a 
computer, I kept the old computer for 
this work, also saving considerable ef- 
fort getting them to run. 


Not just a trackpad 

MacBook’s Trackpad not only rec- 
ognises the number of fingers you are 
placing on it for different functions, it 
also knows the direction they are mov- 
ing — like the iPhone. 

This remarkable technology is best 
demonstrated with images, so we have 
shown these below. Functions include 
rotate, scroll and much more. 

One of the coolest is enlarge. When 
viewing an image or some windows, 
they can be enlarged by moving two 
fingers apart or as I discovered, by 
touching the trackpad with two hands 
and moving the fingers apart. This is 
brilliant for a closer look at some im- 
ages, especially if your vision is not 
20/20. 

Now my desktop is permanently 
enlarged for super-easy viewing at 
any distance. Sometimes the advanced 
Trackpad functions are a bit sluggish 
or quite resistive though. Hopefully a 
software upgrade soon will improve 
their reliability. 


Innovation for everyone 
Built-in VoiceOver screen-reading 
technology enables people who are 
blind or have low vision to control 
their computer using key commands 
or gestures on a Multi-Touch trackpad. 
Mac OS X also offers out-of-the-box 
support for over 40 Braille displays. 
In addition, preferences settings help 
vision-impaired, from highly enlarged 
text to realistically reading web or 





The trackpad knows if you have one, two or more fingers touching it, plus the direction of travel and acts accordingly... 
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typed pages — very close to a ‘real’ 
person narrating. 

The voice in VoiceOver called Alex, 
utilises advanced Apple technologies 
to deliver natural intonation in English 
even at extraordinarily fast speaking 
rates. 

While most text-to-speech (TTS) 
systems analyse and synthesise text one 
sentence at a time, Mac OS X analyses 
a full paragraph to decipher the context 
more accurately. In addition, Alex more 
closely matches the nuances of human 
speech, to more easily understand 
longer text in books, articles, and news 
stories. 


Power of UNIX, 
Simplicity of the Mac 

Mac OS X is renowned for its sim- 
plicity, reliability, and ease of use. 

So when it came to designing Snow 
Leopard, Apple engineers were briefed 
with a goal: to make a great thing even 
better. They searched for areas to refine, 
further simplify, and speed up. In many 
cases, they elevated great to amazing. 

Recently the performance of graph- 
ics processing units (GPUs) has grown 
exponentially, measured in gigaflops. 
Today’s fastest GPUs are capable of over 
one teraflop, as much as the room-size 
ASCI RED supercomputer of just 12 
years ago. 

The advanced technologies in the 
operating system take full advantage 
of the 64-bit, multi-core processors and 
GPUs to deliver the greatest possible 
performance. 

With a fast 2.26GHz Intel Core 2 Duo 
processor, MacBook breezes through 
everyday tasks such as emailing, web 
browsing, and working with docu- 
ments, spreadsheets and presentations. 
Better still, MacBook comes standard 
with 2GB of memory (with support for 
up to 4GB), so you can run multiple 
applications smoothly and efficiently. 


Software — applications 
are the key 

Apple’s innovation and quality are 
excellent but PCs have led in one area 
— price. Until now. 

When you consider the quality 
and ease of use, MacBook is the best 
choice — but add all the pre-loaded 
software into the equation, then price 
is no longer a barrier to a fun, easy to 
use computer, 

The MacBooks sell for a similar 
price, $1,299, almost everywhere. Even 
though legally they cannot enforce it, 


www.siliconchip.com.au 


Technical Specifications: 


Processor: 


Memory: 


Communications: 


Screen: 


Graphics/video support: 


Video output options: 


Audio: 


Audio in/out: 


Ports: 


Storage: 


Battery and power: 


Installed software: 


Physical: 


2.26GHz Intel Core 2 Duo processor with 3MB 
on-chip shared L2 cache running 1:1 with 
processor speed, 1066MHz frontside bus 


2GB (two 1GB SO-DIMMs) of 1066MHz DDR3 
SDRAM; two SO-DIMM slots support up to 4GB 


Built-in AirPort Extreme Wi-Fi wireless networking, 
Bluetooth 2.1 + EDR (Enhanced Data Rate) wireless, 
10/100/1000BASE-T Gigabit Ethernet. 


13.3-inch (diagonal) LED-backlit glossy widescreen 
display with millions of colours 


NVIDIA GeForce 9400M graphics processor with 256MB 
of DDR3 SDRAM shared with main memory. 

Extended desktop and video mirroring: Simultaneously 
supports full native resolution on the built-in display 
and up to 2560 by 1600 pixels on an external display, 
both at millions of colours 

Built-in iSight camera 


DVI output using Mini DisplayPort to DV! Adapter 
VGA output using Mini DisplayPort to VGA Adapter 
Dual-link DVI output using Mini DisplayPort to 
Dual-Link DVI Adapter supports 30-inch Apple Cinema 
HD Display (optional) 


Multi-Touch trackpad for precise cursor control; 
supports two-finger scrolling, pinch, rotate, swipe, 
three-finger swipe, four-finger swipe, tap, double-tap 
and drag capabilities 


Built-in stereo speakers 

Built-in omnidirectional microphone 
Combined optical digital output/headphone out 
(user-selectable analog audio line in) 


Gigabit Ethernet port 

Mini DisplayPort 

Two USB 2.0 ports (up to 480 Mbps) 
Kensington lock slot 


250GB 5400RPM Serial ATA hard disk drive; 
optional 320GB or 500GB 5400-rpm drive 
8x slot-loading SuperDrive (DVD+R DL/DVD+RW/CD-RW) 


Built-in 60-watt-hour lithium-polymer battery 
60W MagSafe power adapter with cable management 
Mains voltage: 100V to 240V AC 


Mac OS X v10.6 Snow Leopard (includes Time Machine, 
Quick Look, Spaces, Spotlight, Dashboard, Mail, iChat, 
Safari, Address Book, QuickTime, iCal, DVD Player, 
Photo Booth, Front Row, Xcode Developer Tools), iLife 
(includes iPhoto, iMovie, GarageBand, iWeb, iDVD) 


Height 2.7cm, Width 33cm, Depth 23.2cm 
Weight 2100g 
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ice of the Mac design 


st noises 


tal lack of viruses 


n your lap for hours 


apparently Apple “encourages” the 
same price through all stores and deal- 
ers, by not offering huge discounts to 
the larger outlets. 


Ready to go 

Out of the box, Mac comes with iLife, 
enabling users to make movies, do all 
manner of music work and make web- 
sites, without buying new applications. 

If you communicate with PCs, the 
MacBook can open and view plus save 
Microsoft Word. 

The Apple image application ‘Pre- 
view’ is exciting too. Open almost any 
image graphics format including Pho- 
toshop, then adjust colour, tint, size, 
sharpness and re-save in a choice of 
many formats, like JPEG, gif and PDF. 

This simple application works so 
well, so fast, so easy, I’ve stopped 
opening Photoshop for basic image 
manipulation, like resizing and a quick 
tweak of colours. 


PDF is native 


Apple has an incredibly useful 
feature — the ability to save almost 
every document in PDF. It’s not as an 
add-on software, rather it’s built into 
every ‘print’ menu. Page layouts or web 
pages can be saved as a PDF for perfect 
viewing with full layout and clickable 
web links. 

So others see the layout and fonts, 
identical to the original document — 
even if the PC user doesn’t have the 
fonts in the original document. This 
is also brilliant for saving copies of 
business documents and purchases, 
like eBay, in the format seen on screen 
at the time. 


Won’t break the bank 


Add the Apple iWork software suite 
for just $129 and the MacBook can do 
all but the most heavyweight assign- 
ments. Included in iWork are three 
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, even old applications work at warp-speed 


— super-bright, saturated and clear 
Mac on all angles does not cause the hard-drive to 


etic power supply connector — breaks away if stressed 
tery — may be a little optimistic, but is outstanding 


shows superb HD movie trailers 


¢ The software supplied out of the box and pre-loaded 


Not so much: 


e The DVD SuperDrive is about .5mm too narrow, so sor 


clatter a little 


¢ A VGA-to-mini-socket adaptor must be bought for 
screen or projector 

¢ WMV needs a download (Mac’s native software is 

¢ The instruction manual is lacking for new Mac users 
a menu in the top of the screen accesses ‘Help’ 


e The Dock — software and documents easily acces 
the bottom of screen . 
* The piano-finish, with a rubberised base, to stop slippi 















applications — ‘Pages’ for brilliant page 
layouts and brochures, (not unlike 
InDesign, Quark or PageMaker), ‘Num- 
bers’ for graphs and number-crunching 
plus tables and finally ‘Keynote,’ a 
layout for presentations, so graphic- 
featured it makes ‘PowerPoint’ look 
boring. 

Templates enable documents like 
Invoices, with automatic GST calcula- 
tions and brochures to be customised 
in minutes. 


Talk to PCs 


To extend communication with PCs, 
a native version of Microsoft Office 
Suite is available for Mac OS X witha 
Mac-friendly interface to create docu- 
ments in Word, PowerPoint and Excel, 
so you can easily share documents with 
friends and colleagues. 

Would all PC users benefit from the 
transition to Apple? No, in the real 
world, students and some business 
people may have best interchange and 
training with their peers by being on 
the same platform. Apple has made 
enormous efforts to bridge this gap 
however, making sometimes unpopular 
changes to ensure PC users are able to 
make the transition much easier. 

A survey at a leading Melbourne Uni- 
versity found that Apple users are 17% 
more productive (quicker) than those 
on PCs. This alone is a good reason to 
consider Apple. 

With Snow Leopard, Mac has out-of- 
the-box support for Microsoft Exchange 
Server 2007, something even Windows 
PCs don’t have. 

So you can use your Mac — with all 
the features and applications you love 
— at home plus at work and have all 
your messages, meetings, and contacts 
in one place. 


More fun - securely! 
If you are ready to move from PCs, 


then consider Apple, for ease of use, 
creativity, platform stability and almost 
zero viruses. Mac OS X doesn’t get PC 
viruses. 

Moreover, with virtually no effort 
on your part, Mac OS X protects itself 
from other malicious applications. 
Every Mac has a secure configuration, 
so Apple intimated Macs don’t need 
antivirus software. 

Nevertheless, having no protection 
still has some risk, especially if you are 
exchanging documents with PC users. 
In that event the Mac may have no 
problem with a virus but unprotected, 
can be a ‘carrier’ so its worth having 
protection. In addition, a Firewall 
can be set up, to avoid nasties like 
phishing. 

Security is further improved by Ap- 
ple’s inbuilt FileVault, which encrypts 
or scrambles the data in the home 
folder so that unauthorised users, 
applications, or utilities can’t access 
your data. 

It does need to be turned on though, 
so some will miss this useful feature. 


Outstanding connectivity 

Using a HP printer on the MacBook 
for the first time was amazing. Instead 
of searching the web for drivers, after 
attaching the printer’s USB lead, a 
window appeared, asking ‘would you 
like to connect to the HP2750?’ 

In just a minute or two, the Mac 
had invisibly searched for the latest 
driver, downloaded it anda print menu 
appeared. 

When reviewing the MacBook, it was 
constantly a surprise to find new and 
old functionality working so well. The 
MacBook has not crashed once and it’s 
simply the most exciting computer I’ve 
ever used. PC users be aware - try out 
a MacBook and you may be hooked! 

Apple is ready for a new slogan: 
‘MacBook — it just works. . . $C 
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2010-11 Catalogue Out Now! 
FREE IN THIS ISSUE OF SILICON CHIP. 


Featuring: m 344 pages full colour m Over 600 new 
» products! mg Jumbo A4 format! m Handy specifications, 
§ diagrams & in-depth product detail! If your copy is 

# missing, simply register at: www.altronics.com.au and 
| we will send you a FREE copy! 
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TDK® ‘Street-style’ 
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! : . 
your remote control! ‘AN0 Lightweight 
A standard infra red (IR) remote is great if RRP $129 
you're in front of the telly, but what if " Headphones 


The super comfortable 
swivel mount ear pads 
reduce outside interfer- 
ence. Single sided cord 
reduces tangles. Gold plat- 
ed 3.5mm stereo plug & 

6.35mm adaptor. Samarium 
cobalt magnets. 3m lead. 












you're in the kitchen or study? This kit con- 
verts infra-red to long distance RF signal 
adding up to 30m range to your 
remote - even through walls and 
B floors, The RF transmitter sim- 
i ply fits in place of a battery 
# inside your existing remote 
control. Includes power supply. 





























Green Lighting 


For Home & Business 
Reduce your energy costs & 
greenhouse gas emissions! 
This useful guide provides chapters on 
recognising efficient lighting options, calcu- 
lating payback & return on investment, 
plus practical lighting plans. 240 pages 


Find Your Satellite 
‘Sweet-spot’ 
This compact meter 
requires no power and will 
help optimise satellite 
receiver signals when aligning 
your dish. F connections. 




































USB Mains 


Travel Adaptor 
Great for charging iPods, 
MP3 players, PDA's, 
phones & portable game 
consoles from any 100- 
240V power outlet 
anywhere in the world! 
Includes Australian, US, 
UK & European adaptors. 


Test wiring polarity 
& continuity in a FLASH! 


Makes testing continuity on 
long cable runs & wiring harnesses EASY! #z, 
Allows one person to test continuity and 
polarity of two core cables using a base unit 
/ and remote LED. The base unit provides visual 
# §& audible indication of continuity, whilst the 
LED indicates polarity. Supplied with high quality 
silicon test leads. Includes 9V battery. 
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Desktop Hard Drive Dock 


) The easy way to move data from 
| one drive to another. Suits 2.5" or 
ie 3.5” SATA hard drives. Enables fast ‘hot 
swapping’ of drives whilst the PC is on 
A must for IT technicians! USB2.0 or 
eSATA. Includes power supply. *Hard 


drive not included 
°46 
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Combo Wire 
Stripper & 


Kwik Crimper. 
Combines a spring loaded ratchet 
wire stripper, cutting blade and 

kwik-connect crimper in a single 
tool. Saves space in the toolbox! 
Suits 10-24 AWG cable. Crimps 

red/blue/yellow kwik connectors 





RRP $52 
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THEATREGUARD werShield 



















Protect Your Valuable 
Home Theatre Equipment 
From Surges & Spikes. 


Powershield® Theatreguard Remote Control 
8 Way Power, Phone & Aerial Protector. 

This stylish device protects equipment from spikes & surges 
PLUS it cuts power to appliances when not in use, vastly 
reducing your standby power usage. Unit can be operated 
using your existing equipment remote controls. LCD readout 
shows how many watts are being consumed. 8 protected 
mains outlets, plus aerial (PAL & F Type) & telephone (RJ11) 
protection. Size: 442Wx112Dx45.5Hmm 










Handy Wireless Mouse 
With Laser Pointer 


Mini wireless laptop mouse with 
inbuilt laser pointer. Intense laser beam 
operates up to 50m. Samsung/Pleomax S45 
brand. 2 buttons with scroll wheel. 

D 2095 


Great for lectures and presentations! GWE 
*399 


$9430 










In-Car USB Camera 
& Digital Video Recorder. 


Records full motion 
video+audio to an inter- 
nal 8GB Compact Flash 
memory card. Ideal solu- 
tion for monitoring fleet 
vehicle use, providing 
instant evidence for personal 
injury claims, traffic infringe- 
ments etc. In vehicle footage is 
helpful when analysing accidents, mali- 
cious damage, driver assaults, security & law enforcement 
etc. Ideally used in service vans, buses, coaches, heavy 
machinery, even boats. Employ’s a low light Sony CCD sen- 
sor for night and day time operation. Includes PC software 
for file archiving and footage playback 
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Digital TV - 





where to from here? 


Freeview with MPEG-4 
should be the answer! 


Digital TV commenced in Australia on 1st January 2001 

— yes, nine years ago, making Australia one of the first 
countries to start regular DTV transmissions. These 
transmissions now cover 60% of the population but for 
Australians to get full HD programming, we need MPEG-4 
broadcasts. At present, we are being short-changed. 


hat has happened with Dig- 
ital TV since 2001? As far as 
programming is concerned, 


the answer must be “Not much!” 
Sure, the networks can now trans- 
mit both SD and HDTV but there is 
little that is true HD - and most HD 
is merely simulcast with the SD pro- 
grams anyway. Believe it or not, a lot 


You don’t have to pay a lot to get Freeview Certification (whatever that actually means — Freeview won’t tell anyone!). 


By ALAN HUGHES 


of the do-called “HD” programming 
is itself up-scaled from SD, which 
means that it might fill a large screen 
but quality-wise, it’s no better than the 
SD program. 

We'll explain the important differ- 
ence between HD and true HD (or more 
correctly Full HD) shortly. 

However, on the reception side, 


{ 


there have been considerable devel- 
opments. Over the last few years, a 
large proportion of the population has 
upgraded their TV sets to large-screen 
LCD or plasma HD sets. Many people 
have also purchased Blu-Ray players 
which are recorded at the ‘Full HD’ 
standard. When connected to a display 
with an HDMI or component video 





This HD Set Top Box was recently being offered through ALDI stores for just $99 — and that includes MHEG-5 interactive 
middleware enabled, MPEG2 and MPEG4 AVC format decoding and 1080i/720p/576i display modes. 
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cable, many large-screen TVs and pro- 
jectors will display the image at this 
quality. But free-to-air broadcasters 
and Pay-TV operators do not transmit 
signals at the ‘Full HD’ standard. 


Freeview 

We've also been “blessed” with a 
raft of “new” digital TV programming 
under the “Freeview” banner but as 
viewers well know, that hasn’t meant 
much in the way of new programs. 

In fact, during 2009 TV channels 
were forced to change their advertis- 
ing which claimed Freeview offered a 
whole lot more than it delivered. 

With only a few exceptions, most 
new Freeview channels are simply 
copies of existing channels. 

As we said earlier, Australians are 
being short-changed and there is no 
sign that this is going to change any 
time soon. But Freeview is more than 
TV stations transmitting new digital 
channels. It’s actually a whole new set 
of technical standards including (but 
not limited to) the ability to receive 
MPEG-4 signals. 

It’s almost impossible to find out 
what the Freeview specifications are, 
unless you are a manufacturer or im- 
porter willing to sign a non-disclosure 
agreement. 

However, even without the speci- 
fications, we can use the Freeview 
marketing and labelling to ensure any 
TV set purchased now will be ready 
for MPEG-4 when it finally arrives. 


What is MPEG-4? 
The Motion Picture Expert Group 


Blu-Ray player/ 
Recorder 


HDMI 


Off air digital signal 


HD or SD 
Set Top Box 


DVB-S 
Satellite Receiver 
For Optus “Aurora” & 
SD pay TV 


(MPEG) is a body which lays down 
standards. Australian Free-to-Air TV 
and SD satellite TV currently use the 
MPEG-2 standard. 

In 2007, MPEG-4 was introduced, 
which creates signals with 30 — 50% 
smaller data rates than with MPEG-2. 
The result is that a Full HD signal can 
now be sent with a data rate of only 
8Mb/s. 

MPEG-4 is presently used only on 
HD satellite transmissions including 
Foxtel, handheld TV, plus a number 
of Free-To-Air (FTA) ground-based TV 
services, including all New Zealand 
DTV. 

Semiconductor manufacturers are 
now making MPEG-4 decompres- 
sor ICs. These will also decompress 
MPEG-2 because it is a subset of 
MPEG-4. As a result, there should 
be no significant increase in receiver 
price due to the inclusion of MPEG-4 
decoding. 

For example, Aldi stores have been 
selling a Freeview-approved STB for 
a similar price to other, non-MPEG-4- 
capable, HD STBs. 


TV precedents 

When colour TV was introduced 
to Australia, there were no separate 
monochrome and colour transmitters. 
All receivers, even B&W sets, could 
display a watchable program from the 
same transmission. 

The former equivalent of the ACMA 
specified that all colour receivers had 
to incorporate a delay line for colour 
correction. As a result we had no 
simple-PAL sets and assuming there 


DVD player 





was enough signal at the aerial, all 
colour sets gave good pictures. 

Similarly, when UHF TV was intro- 
duced, even if the TV receiver didn’t 
have a UHF tuner (and very few did 
not) just about everyone had a VCR. All 
video recorders were equipped with a 
UHF tuner allowing the vast majority 
the audience to view UHF as well as 
the original VHF programs. This ena- 
bled all broadcasters to roll-out UHF 
transmission to many regional areas. 

But now, with digital TV, we have 
separate HD and SD program streams. 
They could have completely different 
content but for the most part, they both 
have identical programs. 

Since HD broadcasts started, the 
price of HD set-top-boxes has plum- 
meted; SD STBs have virtually disap- 
peared from the shops. (Even if SD are 
still available from your local retailer, 
we recommend against purchasing 
them — even if they appear to be an 
absolute bargain!) 


Action required 
What we need now is for the Depart- 


Personal Video 
Recorder 


HDMI 


Full HD 


Picture Tube 
Interlaced scan 


LCD or Plasma 
The whole image stored in RAM for display 


Projected Full HD images are even bigger 


S| 5.1 Channel 
2 Surround Sound 


DVB-S2 
Satellite Receiver 
For Foxtel HD 


Here are the developments since 2001. The inner (yellow) rectangle represents the standard CRT screen, capable of 
displaying only SD (standard definition) pictures. Unfortunately, many of the signal sources even today — including off- 
air “HD” TV signals — are only capable of displaying at this resolution. This will change — but it needs to change faster! 
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1920 x 1080 screen 
1440 x 1080 HD image 


1280 x 720 HD ima 





720 x 576 SD image 





A comparison of relative screen sizes from SD, through the various incarnations 
of “HD”, right up to the full or true HD (in light blue). As this graphic ably 
demonstrates, even discounting SD, without full HD you are being well and 
truly shortchanged. And you cannot (yet!) receive full HD signals off-air. 


ment of Broadband, Communications 
and the Digital Economy and the 
Australian Communication and Media 
Authority to insist all importers that 
all receivers must be able to produce 
a viewable program from a Full HD 
MPEG-4 program. 

To enable broadcasters to switch 
over to MPEG-4 receivers need to be 
able to decompress all MPEG-4 signals, 
whether they are Full HD or SD. This 
will then make the need for transmit- 
ting an identical SD version of the HD 
program unnecessary. 

Even though MPEG-4 offers broad- 
casters a number of advantages (see 
tables), experience has shown they 
loathe spending money: they won’t 
switch over to MPEG-4 until they are 
confident that receivers can decom- 
press all MPEG-4 signals. 

As an aside, in the USA, all colour 
TV transmissions were to the NTSC 
standard until 2007. Now NTSC broad- 
casts have stopped and US TV signals 
are HD ASTC digital only. So while the 
USA started digital TV after Australia, 
they have moved ahead of us with their 
HD ASTC digital TV. 

As a result, there has been a con- 
siderable increase in the number of 
HD original programs — which we 
don’t see! So plenty of HD programs 
are available and probably most US- 
originated TV series we are presently 
watching are available in HD — at no 
extra cost! 

So, to set the ball rolling, we need 
just one TV broadcast network to start 
transmitting MPEG-4 programs. The 
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others will follow suit just so they 
don’t suffer any marketing disadvan- 
tage. 


Developments since 2001 

Currently, we have a model of three 
commercial broadcasters plus the 
ABC & SBS. Usually this means five 
transmitters on five separate channels. 
Digital TV is more efficient in the use 
of the spectrum, enabling more than 
one program to be transmitted by a 
single transmitter. Local digital TV sta- 
tions are now radiating extra program 
streams: TEN and One HD, Nine and 
GO!, Seven and Seven HD, while the 
ABC now has ABC2 and ABC3 with 
SBS also transmitting SBS2. 


Costs for the broadcasters 

Provided the entire audience can 
receive the MPEG-4 programs, the 
largest cost is the infrastructure used 
to produce HD programs. The dis- 
tribution costs are unchanged with 
the exception of the purchase of HD 
MPEG-4 compressors for each program 
stream at the playout centre. 


Satellite television 


Currently the Optus Aurora satel- 
lite is feeding low powered repeater 
transmitters and direct-to-home re- 
ceivers in remote areas of Australia. 
This system is DVB-S which uses SD 
MPEG-2 compression. 

Towards the end of this year the 
Optus D3 satellite will be launched. 
To transmit HD through a satellite 
DVB-S2 is required as it uses MPEG-4 





compression and improved error cor- 
rection. Foxtel HD is already using 
DVB-S2. This has enabled them to 
minimise their satellite hire costs for 
HD programs. 


The conversion task 
in Australia 

There are about 7.9 million dwell- 
ings in Australia. There are 4.2 million 
dwellings yet to get their first digital 
receiver. 

Australia has around 17 million TV 
sets. Eight million of those sets need 
to be replaced or at least, used in con- 
junction with a Set Top Box. 

The Switchover Taskforce of the 
Department of Broadband, Commu- 
nications and the Digital Economy 
(DBCDE) is funding set top boxes 
for aged, disability, DVA pensioners, 
along with carer and DVA income 
support recipients. 

The Tender should mandate that 
only MPEG-4 capable Set Top Boxes be 
supplied, and where satellite receivers 
are required, they must be DVB-S2. 
For reliable DTV reception the tender 
should also mandate that no antennas 
designed for any channel between 
channel 0 — 5A can be supplied. 

This means that by the start of 2014 
at least 53% of households will be able 
to view HD MPEG-4 signals. Some 
current DTV viewers will need to feed 
their digital TV with an MPEG-4 ca- 
pable Personal Video Recorder or STB 
because their existing decompression 
is only capable of MPEG-2. You may 
have noticed that HD Set Top Boxes 
are now 10% of the price they were 
in 2001. 

Country Western Australia has no 
commercial DTV. GWN (Prime WA) 
and WIN are yet to announce a com- 
mencement date. Since they only in- 
tend to have one digital transmitter per 
site then the use of MPEG-4 would give 
either Full HD TV or a greater variety 
of SD programs. Without commercial 
DTV there is a much lower proportion 
of digital TVs. With a viewing popula- 
tion of 500,000 this would be a good 
place to start using MPEG-4. 


The ABC’s Role 


Virtually all of the programming on 
ABC HD is upconverted ABC1. This 
does not make the image quality any 
better than ABC1. The commence- 
ment of ABC3 (Childrens channel) 
would have spread the existing data 
rate too thin. 
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So the ABC would be better off 
converting ABC HD to Full HD us- 
ing MPEG-4. This would require an 
MPEG-4 encoder for each state so that 
the local news will be available on 
ABCHD so the channel doesn’t need 
to be changed. Even better if they also 
use an additional MPEG-4 compressor 
for ABC3. This will accelerate the sales 
of MPEG-4 capable receivers. 


Conclusion 

To future proof TV all new receiv- 
ers must: 
¢ be able to display a full HD MPEG-4 
program 
have at least 1 HDMI V1.3 input, 
and STB/PVRs an HDMI output 
be MHEG-5 capable 
be 24p display capable (Blu-Ray 
compatible) 

All Australian satellite transmis- 
sions should be DVB-S2 to enable 
all of us to have the option of Full 
HD TV. 

Importers and manufacturers need 
to indicate in the specification sec- 
tion of the User’s Manual and on 
their websites what their receivers are 
capable of. 

Broadcasters and the regulators 
need to bite the bullet and start limited 
Full HD transmissions with a view 
to a complete conversion to MPEG-4 
transmission at the start of 2014, the 
start of all digital transmission. This 
includes the Optus Aurora Free to Air 
satellite service, which is also used to 
feed many country transmitters. 

If DVB-S2 is used then the demodu- 
lated satellite signal can be fed into 
the ground based transmitter without 
the need for changes in compression. 

Now that the major US networks are 
HD capable to their viewers and the 
Europeans are starting HD transmis- 
sions, it is time that our broadcasters 
use the HD versions of programs where 
possible. 

We now have the situation in Aus- 
tralia where an increasing percentage 
of the audience have better performing 
equipment than the broadcasters. The 
lack of Full HD broadcast programs 
is making manufacturers and retail- 
ers’ claims of excellent quality false 
(except for Blu-Ray disc playback). 

What is needed is a decision from 
the DBCDE and Freeview for a start 
date for the above and an instruction 
to all importers and manufacturers to 
implement it. This follows the prec- 
edents they set in the past. SC 
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Which set to buy? 


If you are in the market for a TV, PVR or set top box, which model should you buy? 
The best answer is to buy one labelled “Freeview Approved” since all such products 
are capable of MPEG-4 decompression. This applies to all Australian and New Zealand 
“Freeview Approved” models. 

Another option would be to look for the Standards Australia ticks, unfortunately the 
“Australian Standard 4933.1 — 2009 Digital television - Requirements for receivers - VHF/ 
UHF DVB-T television broadcasts” draft has been placed on hold by Standards Australia, 
pending the availability of resources. This standard is not mandated by law. 

You could also look in the specifications section of the user’s instruction manual, 
however many manufacturers do not specify what compression standards the device 
can decompress. Download the manual from the manufacturer’s website or look at the 
manual in the store. 

Contact the manufacturer or importer and ask them. 


Which receivers are currently capable of MPEG-4 decoding? 


The European Union is proposing that all DTV receivers sold after 1st January 2012 
should be able to decode MPEG-4 also called H.264/MPEG-4 AVC standard. 
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The data for the above graphs is constantly changing so some brands may be missing 
or have a greater percentage of the characteristics shown in the graph. The data was 
obtained from a survey of websites, including downloading the instruction manuals 
and requests for information from the manufacturers. Most did not reply. 
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You can sense the frustration in this first-hand account of the design and 
development of an effective, targeted and most of all affordable natural 
disaster warning system. Developed specifically in response to those 
terrible bushfires of a year ago, everyone who sees it says “fantastic!” So 
why is it languishing in some bureaucrat’s “in” tray? 


in Victoria without coming across 

reminders of the fires that took so 
many lives on Black Saturday, Febru- 
ary 7th 2009. 

The tragedy in one way or another 
touched us all and the depth of the 
generosity shown to those directly 
affected was truly admirable. 

Like so many others I also wanted to 
do something that would help prevent 
loss of life when, as it surely will, simi- 
lar circumstances arise in the future. 

As an electronics engineer I thought 
that there must be a better way to get 
information to those in areas of high 
risk, to help them make the right and 
timely decision about when to activate 
their prepared fire safety plan — that is, 
whether to leave while it is still safe to 
do so, or to stay and defend. 


[ is difficult to travel anywhere 


The inspiration. 
The inspiration that I was hoping 
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would come finally arrived on 14th 
October, when I heard on the news 
that as part of the Unified National 
Bushfire Strategy there would be 
firstly; a common Fire Danger Rating 
(FDR) and that secondly; the ABC was 
to be responsible for broadcasting the 
FDR and fire threat warnings by radio. 
I immediately thought of using radio 
to carry the warning information in a 
digital format to a dedicated receiver 
to those in areas specifically at risk of 
fire at the time. As any designer knows, 
the inspiration is the easy part... 


What would it look like? 
The initial concept of the receiver 
included the following requirements: 
¢ Be able to display in real-time the 
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Engineering Manager, 
Nexus Technologies Pty Ltd 





current threat level for the area that it 
is physically located in, 

¢ Be inside the radio footprint of 
a carrier that would remain reliable 
throughout the duration of the emer- 
gency, 

e Have backup power to continue 
to provide service in the case of loss 
of mains power, 

¢ Be operationally reliable, physi- 
cally robust and suitable for low-main- 
tenance installations in rural areas, 

¢ Be easy to manufacture, cheap to 
buy and easy to install. 


The choice of carrier 

I had heard something of Telstra’s 
telephone-based National Emergency 
Warning System (NEWS) system by 
this time but thought that it had some 
severe limitations that would be hard 
to overcome. It seemed to be intrinsi- 
cally complex and I felt that local infra- 
structure damage and high traffic use 
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The Sam receiver, developed by 
David Ambry and the team at Nexus 
Technologies, as part of the DAEW 
System, can be used as a stand-alone 


installation or may be supplemented with 


external sirens and visual threat-level 
indicators —- or even control automatic 
spray and sprinkler systems etc. 


in emergency situations would make 
it particularly vulnerable to failure, 
just when it is most important that the 
messages be delivered. 

I felt that augmenting the system 
with another delivery mechanism, 
something that worked in parallel 
with the Telstra system, would vastly 
improve the reliability of information 
delivery to those who required it, 
when they required it. 

My recent tenure designing satellite 
telephony systems based on Iridium 
resulted in this being initially consid- 
ered a candidate but was quickly ruled 
out on grounds of cost. (It may well be 
being used by Telstra to deliver SMS 
where there are currently no copper 
connections.) 

Next up for consideration was the 
broadcast band AM radio, as it is 
ubiquitous in rural Victoria and by 
nature of the long wavelengths used, 
propagates well. 

A bit of investigation revealed that 
there was an augmentation of AM that 
provided a data channel — Amplitude 
Modulation Signalling System or 
AMSS. 

Unfortunately AMSS has not been 
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embraced by Australian broadcasters 
and also suffers from a very slow data 
rate. Therefore it was ruled out as a 
contender. 

The newly introduced Digital Audio 
Broadcasting (DAB+) service was also 
a candidate, albeit only briefly. As DAB 







State 
Monitoring 





is intrinsically digital, providing a data 
channel for threat messages is easy but 
there are other limitations that ruled 
DAB out. 

For example, the high frequencies 
involved with the DAB band (174 to 
239MHz) make it affected by diffrac- 
tion, absorption and multi-path ef- 
fects, meaning that reliable operation 
could not be guaranteed for anything 
less than a line-of-sight installation 
between transmitter and receiver. 

But most importantly, DAB is cur- 
rently only available in urban areas 
— no use at all to the high-risk areas 
that need to be served. 

That left the FM band as the one 

serious candidate. 

The FM standard includes RDS 
or Radio Data System, a method 
of transmitting data by way of 
a separate sub-carrier that is a 
simple enhancement of station 
equipment and importantly, has 
been widely adopted. 

An analysis of the available 

data on transmitter coverage and 
fire risk estimate maps showed that an 
estimated 90% of the population in the 
higher fire risk areas would be capable 
of receiving ABC FM transmissions. 

The rest was simple. The centralised 
co-ordinated controlling bodies would 
provide the fire threat information for 
the state, the FDR information deliv- 
ered to the transmitters by Internet and 
then broadcast to the special receivers 
that would display the information. 
There was nothing technically that 
could not be done. 





Creek National Park 
— 


208 ia 


The State Monitoring Service receives the locality-specific fire information and 
assigns a threat level to the relevant cells. The information is then delivered 
electronically to the FM transmitters and transmitted to the Sam receiver. 
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The Prometheus demonstration application runs on a PC and connects to the FM transmitter by internet. Each and every 
cell is able to be assigned its own threat level. 


The soft sell 


With the complete design mapped 
out in my head, it was time for the 
next hurdle — trying to sell the idea 
to my employer. 

Explaining the system and the 
building block elements that we 
already had to the owner of the com- 
pany went surprisingly well. He was 
very receptive to my idea and I was 
allowed time and budget to fast-track 
a trial system. 

I am a senior Design Engineer 
at Nexus Technologies Pty Ltd, an 
Australian company that designs 
and builds high-quality, low volume 
Audio/Video equipment. One of the 
products that we already manufacture 
and sell is an FM tuner with RDS that 
I designed several years ago. 

A problem remained however: how 
to get the FDR messages only to those 
in areas that were under threat of 
bushfire attack. The initial proposal 
was that only those in the listening 
area, the radio ‘footprint’ of the given 
transmitter would receive the threat 
messages and those outside this area 
would simply not receive the data. 

Adjacent area transmitters would 
use different frequencies and receivers 
would be programmed to only listen 
to their stations. 

It would work but the coverage 
areas would be poorly defined. 

A method that provided a well- 
defined cellular division of area was 
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required. I decided to break the state 
up into an x-y grid with each area 
thus defined being given a unique 
designator address. This also allowed 
for variable-sized cells; there could 
be smaller cells in high population- 
density, high-risk areas and larger 
cells in low-density, low-risk areas. 

Each receiver would be allocated 
its cell designator at installation time 
as well as the frequency that it would 
be tuned to. 

Indeed, the system now became 
frequency-independent so that the 
receiver could have a list of backup 
frequencies to attempt in the case that 
the primary radio station should fail. 
The transmitters would continually 
transmit each and every cell’s desig- 
nator and associated FDR threat level. 
The receiver would decode all mes- 
sages but only display the information 
for its programmed area. 


The perspiration 

The design concepts and outline 
were well received by the rest of the 
engineering team and we began to 
prototype the system. 

The project was given a suitable ac- 
ronym — the Defined Area Early Warn- 
ing (DAEW) system and consisted of 
the receiver (codenamed Sam) and 
the software to drive the transmitter 
(codenamed Prometheus). 

Aran Gallagher, a talented hardware 


and software engineer, rapidly devel- 
oped the Prometheus software while 
Eddie South, indispensable engineer- 
ing technician, sourced a low-power 
RDS-capable FM transmitter (com- 
monly called an exciter) and set up 
an aerial, counterpoise, RF attenuator 
and Ethernet to serial bridge. 

I adapted our existing tuner design 
to deliver the RDS messages via serial 
port to an external display and de- 
coder and within a month of elapsed 
time we had acrude but demonstrable 
system. 

Initially the system only displayed 
the standardised FDR text for each fire 
threat level on a single-line 16-char- 
acter Liquid Crystal Display. 

It’s a poor design that doesn’t 
achieve any enhancements during 
the normal course of development 
and naturally the DAEW improved 
during the process resulting in a 
second-generation or pre-production 
Sam receiver by late November 2009. 

The improvements included the 
following: 

¢ The addition of an audio ampli- 
fier and speaker that would be auto- 
matically switched on whenever the 
FDR escalated to deliver any audible 
messages that might accompany the 
change. 

¢ Front-panel high-intensity 10mm 
LEDs in the appropriate FDR colours 
that would light to show explicitly the 
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FDR for the receiver’s cell. 

e¢ Amother LED was also added to 
indicate a day of Total Fire Ban for 
the cell. 

e Drivers and connectors for an ex- 
ternal siren and status display. 

¢ Finally, uncommitted relay con- 
tacts were included. The relays are 
energised when the threat level is 
above the Low/Moderate level and at 
the Catastrophic level, the idea being 
to drive auxiliary equipment such as 
a roof sprinkler system. 

If transmitted, each cell can have 
its Time To Impact (TTD estimate 
transmitted, though this doesn’t need 
to be done as often as the FDR data as 
the receiver can run an autonomous 
countdown timer to keep the display 
of this estimate updated. 

We also concluded that cells could 
be updated at different rates and that 
we could be transmitting the FDR in- 
formation to critical cells more often 
than to those that were under no threat. 

Sam uses a flexible software guard 
timer, with different decision thresh- 
olds for different FDRs, to advise of any 
loss of received code in the allocated 
time. This naturally led us to propose 
self-escalation of FDR in the event of 
signal failure but this was deemed 
unwise for obvious reasons. 

As the receiver recovers each and 
every cell’s status information, we 
also decided that the complete state 
situation map could be recovered at 
any receiver site using software that is 
something like the inverse of Prometh- 
eus connected to the serial port of Sam. 

This may be of use to local authori- 
ties that need to be advised of the over- 
all situation. 

The Sam receiver is housed in a 
simple sheet-metal enclosure, being 
robust and cheap to fabricate. It might 
not win any styling awards but this 
is a case of form simply following 
function. 

The overall dimensions of the en- 
closure were driven by the need for a 
large internal speaker for good audio 
efficiency and the size of the internal 
SLA backup battery. The power input 
accepts any voltage from 8 to 40VDC to 
charge the SLA battery, so will accept 
power from a 12V plug pack or 12V 
to 24VDC Remote Area Power Supply 
(RAPS) source. 

A 1m fibreglass whip antenna is 
used as the receiver’s aerial — plug- 
ging straight into the antenna socket, 
although a remotely-located high-gain 
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Yagi might be required in areas where 
the RDS signal is marginal. 

We had trimmed the core design of 
the Sam receiver down toa level where 
we had a viable business model that 
would deliver a small but acceptable 
profit margin selling the basic unit at 
a price of $100 on a production run of 
no less than 10,000 units. 


That was the easy part! 

The design complete and tested, 
suitable for demonstration and the 
value of the solution undeniable, we 
thought we hada system that could not 
fail to generate widespread interest. 

We had ready access to CFA vol- 
unteers and demonstrated the DAEW 
system to them with encouragingly 
enthusiastic responses. It was time 
to see what the government and the 
appropriate authorities thought of it, 
introduce it to the media and see if 
the ABC would embrace the concept. 

We enlisted the help of Louis De- 
lacretaz, former Mayor of the Shire 
of the Yarra Ranges, a qualified engi- 
neer himself and someone extremely 
concerned about raising the fire threat 
awareness level of people that live in 
these areas. 

Louis immediately understood and 
embraced the DAEW system concept 
and agreed to help champion our cause 
with the authorities. 

A meeting was held in early Decem- 
ber with James Merlino MP at Parlia- 
ment House. James lives in Monbulk, 
right in the middle of the Dandenong 
Ranges high fire-risk area and was 
Louis’ choice as he felt James might 
best understand how the system would 
serve the community. 

The DAEW system was favourably 
received at the meeting and we were 
asked to provide a detailed system 
description and report which would 
be presented to the Premier of Victoria, 
John Brumby. We are now waiting on 
a formal response to our system im- 
plementation proposal. 

We have made tentative steps in 
making the media aware of the DAEW 
system but have yet to generate any 
interest. It would seem that just having 
a better mousetrap doesn’t mean that 
people are automatically going to be 
interested in it. 

We also approached the ABC to 
determine their capability to provide 
the RDS transport mechanism. Sub- 
mitting a formal query resulted in a 
wait of almost a month before we were 


provided a response: 

“In short, no, the ABC doesn’t 
support RDS for any of our radio 
broadcasts in Australia... the ABC 
experimented with the technology 
in the early 1990s but back then, not 
many receivers were able to decode 
the broadcasts.” 

We simply cannot believe that the 
ABC has exciters that do not have 
RDS capabilities. The cost of RDS sub- 
carrier functionality is insignificant 
compared to the rest of the infrastruc- 
ture costs of FM transmission. 

If their equipment is more than 30 
years old, it may not have this func- 
tion but I’d be prepared to bet that 
all their station racks have an exciter 
with a DB9 RDS input socket that is 
connected to nothing. 


Where to from here? 


We were, in all honesty, naively 
optimistic that the DAEW system 
would be rapidly and enthusiastically 
embraced. After the Internet informa- 
tion site fell over at the first whiff of 
summer smoke we were seriously 
considering whether we could roll out 
perhaps a thousand units by February 
for immediate deployment in some of 
the highest risk areas. 

If the ABC couldn’t or wouldn’t as- 
sist, maybe regional and community 
FM stations might be willing to host 
the RDS traffic. 

Compared to last year it’s been a 
cooler and wetter summer but it’s al- 
ways late summer; February and even 
into March that are the driest months 
and present the greatest hazards. 

Here we are — at the time of writing 
(end January) and we’ve not had a 
word of response from the govern- 
ment. 

By the rules of simple good man- 
ners, that would indicate that DAEW is 
still being given serious consideration. 
We can but live in hope! 





Further reading 


www.cawcr.gov.au/bmrc/wefor 
/projects/fire wx workshop 
jun _05/08gould.pdf (The map on page 
3 shows the potential for disastrous 
bushfires). 








www.cfa.vic.gov.au/about/docu- 
ments/7th Feb 2009 Fires Over- 


view Map A3 (An Interim Summary 
Overview map of the 7th February 2009 
fires shows the predictions to be very 
accurate). $C 
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Dick Smith Lab Power Supply i 
13.8V DC 23A 

This solidly built switch-mode power supply provides well-regulated 

13.8V DC output with a 23A current rating. Highly RF resistant, it is ideal 
for powering transmitters and other high-current loads in engineering 
and servicing applications. Features include an internal thermally switched 
cooling fan, heavy-duty DC banana terminals, a strong metal case, and 
extensive overload protection. 01755 


av 


an 
22" 


Fujicell Multi Purpose 

Battery Charger 

Charges AA and AAA NiMH batteries. 
Portable power for selected mobile 
phones, PDAs, MP3s, iPods and some 
digital cameras. Includes USB cable 
and selected connectors for Blackberry, 
Nokia and Motorola mobile phones. 
Ideal for travellers. $4081 


Weller 


Floating Lantern 

with 6 Volt Battery 

Durable construction, long range 
beam, krypton globe. Includes 
6V heavy duty battery. Y1329 


Dorcy Rechargeable 
Spotlight 

1 million candle power spotlight 
with super-bright halogen bulb 
that can be seen for many 
kilometres. Includes high capacity 
SLA battery plus AC and DC 
charging adaptors. Y1298 





Promotion from 
22/02/10 to 31/03/10 


local store to determine availability. 


11W Battery Powered Soldering Iron 
Use where mains power is not available, provides 
up to 510°C tip temperature, conical plated tip, 
lead-free solder, protective cap, 1 year warranty. 
T2507 





dick smith 


Talk to the Techxperts 
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Dick Smith Lab Power Supply 3-30V DC 20Amp 

This efficient switch-mode power supply provides adjustable 3V to 

30V DC output, 20A maximum continuous current, low ripple and noise 
output, and a compact case with an integral cooling fan. A fixed 13.8V 
output switch can be selected to over-ride the front panel voltage 
selection, allowing simple powering of high power car audio and radio 
transmitting equipment. Features large LED front-panel metering and 
heavy-duty banana sockets. Not carried at all stores, but can be 
ordered in. Q1765 

















PRO-50K Butane Solderpro Kit 
Cordless, quick ignition, butane-powered 
soldering iron kit, includes 1mm soldering tip, 
hot knife, ‘heat blower’ and blow torch tips 
plus solder and a tip cleaning sponge. 
Includes handy carry case. T1103 












Dick Smith Contact Cleaner 
An aggressive Contact Cleaner 

for use in cleaning metallic switch 
contacts in the general electronics 
area e.g. TVs, PC boards, 
computers and phones. Not for 
use with plastics. Highly flammable. 
190g can. Not carried at all stores, 
but can be ordered in. N1124 


Dick Smith Benchtop 
Soldering Fume Filter 
Reduce soldering fumes with this 
compact filter. Includes a quiet, 
mains-powered fan, 2 activated 
carbon filters, adjustable stand 
and plastic hood assembly. T2346 


All offers on this page are for retail store stock only, with strictly limited stock available. Some items may not be available for mail orders or stock 
movements between stores, and back order may not be available. Enthusiast electronics items are not available in all stores; please contact your 
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Dick Smith 20MHz ; $159 
Dual Trace Oscilloscope : : . : 

This affordable 20MHz ieee dual trace Oscilloscope suits a wide Wireless Home/Small Business Alarm Kit 

range of applications, with fully adjustable sweep time (20 steps), 6 digit Includes an alarm keypad, 2 x PIR movement sensors, 2 x remotes, 
20MHz frequency counter, fully adjustable sensitivity, selectable trigger a door gap sensor and an external wireless siren, easy to set up and 
sources, TV-H and TV-V trigger modes, front-panel variable trace install with mounting hardware and full instructions. L6196 

rotation, and sweep rates from 100ns/DIV to 0.5s/DIV. 

Complete with two CRO probes. Q1822 


gh SMALLER 
OT AVAILABLE IN OUR SMAL 
| STORES BUT CAN BE ORDERED 


CLEAN 
FMT 


WOT AVAILABLE IN ALL STORES 
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QUELL J", qj Mini Spy Camera 


Fire Extinguisher Dick Smith At only 5.5cm tall by 2cm wide, clip on to your 
Protect yourself and loved ones from Large Aluminium Framed Tool Case clothes, use for surveillance, or as a webcam 
flammable liquid fires and electrical-based fave! tfe(=*Mc-tpnTey'Z-] 0) (= core] Mate) (el-Temom of-Lole(-LoMlal<-igar-]) for social netmeeting. All-metal construction, 
fires around the home and garage. Put one dividers, lockable latches with 2 keys, plus astrong comes with 2GB micro SD card (expandable to 
in your car, garage, workshop, shed and carry handle. Approx 456 x 326 x 148mm. Fs{@]=) Tato Mcctolat-Ige[-s-1e) (Manele li ial Mia Colam ox-1ae-187 
kitchen area for safety. L5680 Tools/accessories pictured not supplied. T4856 through USB port. L8401 


1mm. NEW! 
Digital TV Signal Finde 


Digital Outdoor TV Antenna 

Energizer = HDTV Digital Outdoor Antenna with 

<= ne low-noise amplifier and power supply, in 

Satin Ultimate Lithium Digital TV Signal Finder a compact and stylish design suitable for 

ULTRALIFE 9V Lithium 4 x AA Batteries Helps to find the best signal wall mount or pole mount installation for 
Battery Long life! Ideal for Lasts longer than alkaline strength direction to align a higher “reach” and superior reception. 
smoke detectors, remote batteries, takes up to 600 your TV antenna for optimal Suits all UHF channels and VHF 6 to 12 
controls, and wireless shots in a digital camera. reception. Easy to use. channels and is ideal for medium to good 
microphones. $3165 $3241 Includes 9V battery. L1500 signal strength areas. L4066 


$47 $19” $ AS” $79* 


Terms and conditions: offers start 22/02/10 and end 31/03/10 or while stock lasts. No rainchecks 


No layby. Offer may not be available in some reseller or franchise stores. ; d IC k smM| t n Com .ae 
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Most blokes have got a shed — or wish they had! While many 
people have alarms for their home and cars, a lot of valuable 
stuff is unprotected in garages and sheds. It needs protecting 
and now you can do it with this simple alarm based on a PIR 
sensor. It’s solar-powered so no mains supply is needed. And 
let’s not forget boats on moorings — they need protecting too. 
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By JOHN CLARKE 


Three inputs 


Voltage input for PIR 


Instant or delayed option for 
each input 


Exit delay 

Entry delay 

Low quiescent current 
LED indicators 

Battery powered 

Solar cell battery charging 
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Specifications 


Supply Voltage: 12VDC 


Supply Current: 3mA during exit delay; 500A with PIR connected while 
armed; 2.5mA plus 10mA for siren during alarm 


Exit Delay: 22 seconds 


Entry Delay: approximately 5s to 30s adjustable 


Alarm Period: approximately 25s to 147s (2.5 minutes) adjustable 


Armed Flash Rate: approximately once per second 
Armed Flash Period: approximately 22ms 


HETHER YOU LIVE in the city or 

a rural area, it is likely that you 
have a shed with lots of valuable gear 
inside — tools, machinery, electronic 
equipment, sports stuff, maybe a boat 
— you get the picture. And we'll bet 
that it has no protection apart from a 
lock on the shed door. Maybe you have 
thought about the problem but it was 
too hard and there is no mains power 
out there and so on. 

Now you can greatly improve se- 
curity for all that valuable gear with 
our Solar-Powered Alarm. As well as 
utilising a PIR sensor it has two other 
inputs, so you can wire it up to suit 
your situation. 

Now we know that there are plenty 
of burglar alarms available but most 
are too costly and complex to suit a 
shed — or a boat for that matter. You 
don’t need multiple sectors, back to 
base security etc —just a simple set-up 
with a loud siren. 

Asa bonus, the simplicity ofa basic 
alarm means a lower power require- 
ment and it becomes practical to 
power the system from a battery that 
is charged from solar cells. 

We have specified a PIR (passive 
infrared) sensor intended for use with 
battery equipment where low current 
drain is a major consideration. It op- 
erates from a 5.5-16V DC supply and 
its current drain is quoted at less than 
100A at 6V. 

We measured current drain on our 
sample unit to be 70nA at 6V and 73pA 
at 12V. When movement is detected, 
the current rises to 1.3mA to light its 
indicator LED. 

In its simplest form, the Solar- 
Powered Alarm can be used with 
just the PIR detector. For a shed, it is 
best installed inside so that it is only 
triggered when somebody enters. For 
extra protection, reed switches can be 





added to monitor windows. 

If you want to build this alarm for 
a boat, the PIR sensor is probably not 
practical because sun glinting off the 
water could cause nuisance triggering. 
In this case, you would be better to 
rely on reed switches or a strategically 
placed pressure mat. 


Sensor triggering 

Sensor triggering can be instant or 
delayed. Delayed triggering allows you 
to enter the shed and switch off the 
alarm before it sounds. This would be 
applied to the PIR sensor if it monitors 
the entry point. Other sensors can be 
set for instant triggering. 

All told, there are three inputs on 
the alarm, each selectable for instant 
or delayed operation. However, that 
does not restrict the number of sen- 
sors to three. Most reed switch and 
doormat sensors can be connected in 
parallel so that any sensor that closes 
will trigger the alarm. 


Circuit details 


The complete circuit of the Solar- 
Powered Alarm is shown in Fig.1. It 
looks a little complicated but there 
is not a lot in it. It employs four low- 
cost ICs and associated components. 
The three inputs are labelled Input1, 
Input2 and Input3. Input1 is provided 
specifically for the PIR detector. 

The output of the PIR sensor is 
normally OV but when it detects 
movement, it goes high to +4.5V. Its 
output impedance is about 700kQ, so 
Input 1 employs Mosfet Q1 to provide 
a very high input impedance. Hence, 
when the PIR signal goes to +4.5V, it 
switches on the Mosfet and its drain 
goes low, to OV. 

Q1 controls pins 12 & 13 of IC1d, a 
dual-input exclusive OR (XOR) gate. 
Both inputs are high at +11.4V when 
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Q1 is off. When Q1 switches low, it 
discharges the 100nF capacitor at pin 
13 viaa 100Q current limiting resistor. 
With pin 13 low, the 1pF capacitor at 
pin 12 then discharges via the series 
1MQ resistor over a period of about 
one second. 

1C1d’s output at pin 11 is high only 
when the inputs differ from each other. 
So when pin 13 is initially pulled low 
by Q1, pin 12 will remain high for a 
short period while the 1nF capacitor 
discharges. So pin 11 is high during 
the period that the 1pF capacitor at pin 
12 is discharging. 

When Q1 switches off, the 100nF 
capacitor at pin 13 quickly recharges 
via the 100kQ resistor to the 11.4V 
supply. The 1pF capacitor at pin 12 
is delayed from charging due to its 
1MQ charging resistor. So again, IC1d’s 
output is set high for about a second. 

As a result, IC1d’s output produces 
a high-going pulse whenever Q1 is 
switched on or off by the PIR sensor. 

Inputs 2 & 3 operate in a similar way 
to Input 1 except that no Mosfet is used 
and the 100nF capacitor is discharged 
via the normally open (NO) sensor 
contacts between input and ground 
(OV). The 100Q series resistor reduces 
peak current through the contacts to 
less than 120mA. 

We recommend using NO sensor 
switches because if normally closed 
(NC) switches are used, the 100kQ 
resistor connecting to the 11.4V sup- 
ply would add an additional 114A to 
the overall current drain of the circuit. 


Triggering 

The three XOR gate outputs (ie, 
IC1a, b & d) are coupled via diodes to 
links which give the option of Instant 
and Delayed triggering. 

The instant option connects to pin 9 
of IC1c which is normally held low by 
a 2.2kQ resistor. A high signal from the 
output of IC1a, IC1b or 1C1d will pull 
pin 9 high and pin 10 of IC1c will go 
high whenever the pin 8 input is low 
(which is most of the time). 

Hence, each time one of the XOR 
gate outputs goes high, pin 10 will 
produce a brief positive pulse of the 
same duration. This pulse is coupled 
via a 100nF capacitor to the trigger 
input of IC2, a CMOS 7555 wired as a 
monostable. This is the Alarm Period 
timer. It determines how long the 
siren sounds after the alarm has been 
triggered. 

Normally, pin 2 of IC2 is pulled 
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alist SHIBISIt 


1 PC board code, 03103101, 59 
x 123mm 

1 UBS plastic utility box, 130 x 
68 x 44mm 

1 low-current PIR detector (IR- 
TEC IR-530LC) (Altronics SX- 
5306) — do not substitute 

1 12V 1.3Ah or larger SLA 
battery (Altronics S-5075B, 
Jaycar SB-2480) 

1 12V solar cell trickle charger 
with integral diode (Altronics 
N-0700, Jaycar MB-3501) 

1 12V siren (Altronics S-6125, 
Jaycar LA-5258 or equivalent) 

1 SPDT toggle switch (S1) Or 

1 SPDT key-operated switch 
(Altronics S-2501 — see text) 

3 IP68 cable glands PG67 type 

3 3-way PC-mount screw terminals 
with 5mm or 5.08mm spacings 

2 2-way PC mount screw 
terminals with 5mm or 
5.08mm spacings 

1 9-way pin header broken into 
three 3-way headers with 
2.54mm pin spacing (Link1- 
Link3) 

3 PC stakes 

3 jumper plugs for above headers 

4 4.8mm female spade connectors 

2 4.8mm male spade connectors 

1 60mm length of 2mm 
heatshrink tubing 

1 150mm length of 0.71mm tinned 
copper wire or 5 x 0Q resistors 

1 length of 4-core alarm cable 
(length is installation dependent) 

2 500kQ horizontal-mount trimpots 
(code 504) (VR1,VR2) 

1 in-line 3AG fuse holder 

1 3AG 1A fuse 


high via the associated 100kQ resistor 
and since IC1c’s output is normally 
low, the 100nF capacitor will be fully 
charged. Then, when pin 10 of IC1c 
goes high momentarily, it attempts to 
force pin 2 of IC2 above the positive 
supply, because of the positive charge 
on the 100nF capacitor. However, 
diode D4 prevents this from happen- 
ing and any excess voltage from the 
capacitor is safely limited. 

After the short positive pulse from 
IC1c, pin 2 will then be briefly pulled 
low via the 100nF capacitor and this 
sets monostable IC2 running for its 





Semiconductors 

1 CD4030 quad Exclusive OR 
gate (IC1) 

2 1CL7555, LMC555CN CMOS 
555 timer (IC2,IC3) 

1 CD4093 quad 2-input NAND 
gates (IC4) 

1 2N7000 N-channel Mosfet (Q1) 

1 IRF540 N-channel Mosfet (Q2) 

6 1N4148 switching diodes 
(D1-D6) 

2 1N4004 1A diodes (D7,D8) 

2 3mm red high-efficiency LEDs 
(LED1,LED3) 

1 3mm green high-efficiency 
LED (LED2) 


Capacitors 

1 220uF 16V PC electrolytic 
2 100uF 16V PC electrolytic 
1 47uF 16V PC electrolytic 
1 22uF 16V PC electrolytic 
1 4.7yF 16V PC electrolytic 
3 1pF 16V PC electrolytic 

1 1uF monolithic ceramic 

6 100nF MKT polyester 

2 10nF MKT polyester 


Resistors (0.25W, 1%) 

1 10MQ 1 4.7kQ 
5 1MQ 3 2.2kQ 
1 470kQ 1 1kQ 
6 100kQ 3 1002 
1 22kQ 1 10Q 
2 10kQ 


Optional Additional Parts 

SPDT reed switches & magnets 
(Altronics S-5153, Jaycar LA-5070 
or equivalent) 

Pressure mat (Altronics S-5184 or 
equivalent) 





predetermined alarm period. Pin 3 will 
go high and this will turn on Mosfet Q2 
which then drives the external siren 
connected to CON2. LED3 is also lit, 
indicating an alarm condition. 

At the same time, the 220pF capaci- 
tor at pin 6 begins to charge via the 
100kQ resistor and 500kQ trimpot 
VR1. When it reaches 2/3 the supply 
voltage, the timer is switched off, with 
pin 3 going low. At the same time, pin 
7 discharges the 220uF capacitor via 
the 10kQ resistor. 

Note that the resistors from pin 7 
are connected to the pin 3 output of 
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Fig.2: follow this layout diagram to install the parts on the PC board. Take care with the orientation of the polarised 
components and position Links 1-3 to select either instant or delayed triggering for each input. 


IC2 rather than the 11.4V supply. This 
arrangement is used to minimise cur- 
rent drain. 


Exit & entry delay 

An exit delay is needed so that when 
you power up the alarm, you have 
time to get out of your shed (or boat) 
without triggering the siren. Switch 
S1 powers up the alarm circuit. When 
power is applied, the 22uF capacitor 
at pins 1 & 2 of IC4a is initially dis- 
charged and this sets the output of this 
Schmitt NAND gate low, to hold the 
reset for both the IC2 and IC3 timers 
low. This prevents IC2 and IC3 from 
being triggered. 

The 22uF capacitor then charges via 
the 470kQ resistor and after about 45 
seconds or so, the voltage reaches the 
lower threshold for IC4a’s input and its 
pin 3 output goes high. Thus, pin 4 on 
both IC2 & IC3 goes high and both of 
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these timers can now be triggered, ie, 
the alarm circuit is fully operational. 

IC3 is another 7555 wired as mono- 
stable timer and is used for the entry 
delay. It is triggered if one of the links 
(Link1 to Link3) is set for delayed trig- 
gering. The trigger pulse for pin 2 of 
IC3 is coupled via a 1pF capacitor. One 
side of the 1pF capacitor is normally 
held low viaa 2.2kQ resistor to ground 
while the pin 2 side is held high viaa 
1MQ resistor. 

Again, the triggering process is simi- 
lar to that for IC2. When a high signal 
is applied from one of the diodes, D1, 
D2 or D3, the 1nF capacitor discharges 
via the now forward-biased diode D5. 
When the delayed signal side of the 
capacitor goes low, the pin 2 input to 
IC2 is pulled low to trigger the timer. 

The pin 3 output of IC3 will then go 
high for the entry delay period which 
is set by trimpot VR2. This holds the 


4-Band Code (1%) 

brown black blue brown 
brown black green brown 
yellow violet yellow brown 
brown black yellow brown 
red red orange brown 
brown black orange brown 
yellow violet red brown 
red red red brown 

brown black red brown 
brown black brown brown 
brown black black brown 


pin 8 input of IC1c high and this pre- 
vents IC2 from being triggered. 

The entry delay can be set anywhere 
between five seconds and 30 seconds. 

Let’s clarify a point here. When we 
talk about Entry Delay, we are refer- 
ring to the delay which is available 
when any of the three input sensors 
closes, provided that Delayed Trig- 
gering has been selected by the link 
options provided by Link 1, 2 or 3 (or 
any combination of the three). 


LED indicators 

During the exit delay period, pin 
5 of Schmitt NAND gate IC4b is held 
low and its pin 4 output remains 
high. IC4c inverts this high and so its 
output at pin 10 is low. Pin 3 of IC3 is 
low (since IC3 is currently disabled) 
and so pin 11 of inverter IC4d is high. 
The combination of pin 11 being high 
and pin 10 being low means that LED1 
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5-Band Code (1%) 

brown black black green brown 
brown black black yellow brown 
yellow violet black orange brown 
brown black black orange brown 
red red black red brown 

brown black black red brown 
yellow violet black brown brown 
red red black brown brown 
brown black black brown brown 
brown black black black brown 
brown black black gold brown 
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This is the view inside the completed prototype. Note that you will have to make the wiring connections to the screw 
terminal blocks before sliding the PC board into the case and installing the cable clamps. 


is lit continuously for a period of 45 
seconds which is the Exit Delay. 

After the Exit Delay period, the pin 
3 output of IC4a allows normal op- 
eration for timers IC2 and IC3. It also 
allows the oscillator based on IC4b to 
operate by pulling pin 5 high. This 
now flashes LED1 at about once every 
two seconds. 

The duty cycle of the oscillator is 
only about 2% so while the flashing 
of LED1 is highly visible, the overall 
LED current drain is very low. 

During the entry delay period, [C4d’s 
output at pin 11 is low so LED1 is off 
and green LED2 is on, but not continu- 
ously. This is because the oscillator 
based on IC4b is still running and 
LED2 turns off very briefly every two 
seconds. 

Atthe end of the Entry Delay period, 
IC3’s output (pin 3) goes low again and 
pin 11 of IC4d goes high. This causes 
LED1 to flash again and the alarm will 
sound, since [C2 has been enabled. 
This lights LED3 and sounds the siren 
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connected to Mosfet Q2. 

Of course, if the Entry Delay was 
triggered by you, entering in a legiti- 
mate way, you will have had time to 
turn off the alarm and the neighbour- 
hood will not be disturbed. 


Construction 


The Solar-Powered Alarm is con- 
structed ona PC board coded 03103101 
and measuring 59 x 123mm. This PC 
board is designed to clip into the 
integral mounting clips inside a UB3 
plastic case. 

Fig.2 shows the assembly details. 
Begin construction by checking the PC 
board for breaks in the tracks or shorts 
between tracks and pads. Repair these 
if necessary. Check also that the hole 
sizes are correct for each component. 
The screw terminal holes are 1.25mm 
in diameter compared to the 0.9mm 
holes for the ICs, resistors and diodes. 

Assembly can begin by inserting the 
links, diodes and resistors. We used 
0Q resistors in place of wire links al- 





Value uF Value IEC Code EIA Code 
1uF 1u0 105 
100n 104 


10n 103 


1pF 
100nF  0.1pF 


10n 01 pF 


though tinned copper wire links could 
be used instead. When inserting the 
resistors, use the resistor colour code 
table to help in reading the resistor 
values. A digital multimeter can also 
be used to measure each value. 

The diodes can be installed next 
and these must be mounted with the 
orientation as shown. The four ICs 
can then be mounted directly on the 
PC board or using sockets. DIP14 IC 
sockets are required for both IC1 and 
1C4 and DIP8 sockets for IC2 & IC3. 

Ensure that each IC is placed in its 
correct position and is oriented cor- 
rectly with its notch or pin 1 indicating 
dot oriented as shown. The two trim- 
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(BOX END) 





(BOX LID) 


HOLES A: 
3.0mm DIA. 
HOLE B: 
6.5mm DIA 








Fig.3: this diagram shows the drilling details for the lid and the two ends of the case. The larger holes (ie, 
>3mm) are best made by first using a small pilot drill and then carefully enlarging them to the correct size 


using a tapered reamer. 


pots can now be mounted, followed by 
Mosfets Q1 and Q2, taking care with 
their orientation. The multi-way screw 
terminals can then go in, noting that 
the 7-way terminals are made using 
one 3-way and two 2-way sections. 
The 6-way terminals are made using 
two 3-way sections. 

The three LEDs are mounted with 
the top of each LED 28mm above the 
PC board. Take care with orientation. 
The anode has the longer lead. 

Follow with the capacitors, ensuring 
that the electrolytic types are oriented 
correctly. Finally, insert and mount 
the three 3-way pin headers and the 
three PC stakes. 

As mentioned, the PC board is de- 
signed to clip into the integral side 
clips within the box. The box requires 
holes to be drilled in each end for the 
cable glands. Note that there are also 
6mm slots cut from the top edge of the 
box to the cable gland holes. These 
are there to make assembly possible, 
but more on this later. Holes are also 
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required in the lid for the LEDs and 
power switch. Fig.3 shows the dimen- 
sions for these. 


Wiring 

The wiring for the switch and siren 
is shown in Fig.2. The switch wiring is 
soldered to PC stakes on the board and 
the connections covered with a 10mm 
length of heatshrink tubing to prevent 


them from breaking. The external siren 
is connected to the screw terminals. 


Testing 

To test the unit, connect a 12V sup- 
ply to the “+” and “-” terminals on the 
PC board, apply power and check that 
LED1 lights. If LED2 lights instead of 
LED1, then the orientation of LED2 is 
reversed. If neither LED lights, check 
LED1’s orientation. 

The length of time LED1 stays fully 
lit is the Exit Delay period. This delay 
is not critical but it does need to be 
sufficient to allow an easy exit from 
the shed after switching on the alarm 


without setting it off. You can change 
the exit period by changing the capaci- 
tor value at pins 1 & 2 of IC4a. 

A smaller value will reduce the 
period while a larger value will give 
a longer period. 

Select each input for either instant 
or delayed triggering using the jumper 
pin option for each input. Note that an 
input will be disabled if there is no 
jumper connection. 

When red LED1 begins to flash, the 
alarm is ready to be triggered. Connect 
a wire between the two contacts for 
input 2. For an instant alarm selec- 
tion, red LED3 should immediately 
light. For a delayed selection, green 
LED2 should light. When LED2 extin- 
guishes, LED3 should light. 

If the siren is connected, it will also 
sound but due to its loudness, you may 
wish to disconnect this during testing. 
Alternatively, you could connect a 
piezo sounder instead. 

The Alarm Period can be set with 
trimpot VR1. Clockwise rotation in- 
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REED SWITCH 
(EG, ALTRONICS $5153) 


























(ADDITIONAL 
SWITCH) 


SOLAR 
+ BATTERY 
—f CHARGER 

PANEL 





INLINE FUSE 
HOLDER (1A FUSE) 






12V SLA BATTERY 


Fig.4: the PIR detector and reed switch sensors are connected to the PC board as shown here. Not shown are the 
connections to the siren and the on/off switch. Be sure to use a 1A fuse in series with the battery supply. 


creases the period while anticlockwise 
rotation reduces the period. The Alarm 
Period only needs to be long enough 
to attract your attention to the fact that 
there may be an intruder. An extra long 
alarm period is not necessary. 

The Entry Delay period is set using 
trimpot VR2. This period should be 
as short as possible but still provide 
sufficient time for you to gain entry to 
the shed to switch off the alarm. Final 
adjustment will be best done after the 
alarm system is installed in the shed 
(or boat). 


Installation 


Wiring for the Solar-Powered Alarm 
is dependent on the installation. It de- 
pends on the number of sensors used 
and the distance between the sensors. 
Wire lengths are also dependent on the 
location of the battery and the solar cell 
in relation to the alarm unit. 

The solar panel should be mounted 
on the roof of the shed and in Australia 
should be set facing north. Northern 
Hemisphere installations will have the 
solar cell unit facing south. Inclina- 
tion should be roughly 23° up from 
horizontal for NSW. Higher angles are 
required for areas south of NSW, while 
lower angles are required for northern 
Australia. However, the actual inclina- 
tion is not critical. Provided it’s in the 
ballpark, the solar cell output will be 
more than adequate to keep the SLA 
battery charged unless the alarm is 
repetitively activated each day. 

Decide on the type of sensor you will 
use with the alarm. Typically, a reed 
switch and magnet are used to moni- 
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A PIR detector and some SPDT reed switches make ideal sensors for the 
Solar-Powered Alarm. Fig.4 shows how they are connected. 


tor a door or window. The magnet is 
installed on the moving part and the 
reed switch mounted on the fixed part. 

The normally open (NO) contacts of 
SPDT reed switches should be used, 
to provide a lower current drain from 
the battery. These contacts are open 
when the magnet is close to the reed 
switch but close as the magnet moves 
away from the reed switch. 

The NO contacts can be connected 
in parallel so that more than one win- 
dow or door can be monitored on one 


input. However, the door entry reed 
switch should be connected to a dif- 
ferent input than the window sensors, 
so that the window inputs can be set 
to an instant alarm. The door entry is 
normally set for a delayed alarm to 
allow entry into the shed to switch 
the unit off. 

The PIR sensor should be mounted 
so that it covers as much of the shed 
as possible. You can test coverage by 
connecting a 12V supply to the PIR 
detector, temporarily mounting it in 
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INNER NUT OF 






INNER NUT OF CABLE GLAND 
NOW THREADED ON 





INSIDE OF GLAND FERRULE 
GLAND'S cd) 
CABLE CLAMP 
NUT (LOOSEN) 
g TERMINAL 
CABLE GLAND iE Se —— 
émm WIDE SLOT 
CIRCULAR HOLE {oan 
FOR GLAND 
END OF BOX—— (TIGHTEN LAST) 
SEPARATE INNER NUT FROM BODY OF CABLE GLAND, THREAD INNER NUT ON CABLE GLAND 
(A) SUDE CABLE DOWN THROUGH SLOT AND THEN FERRULE AND TIGHTEN TO SECURE IN 
PUSH GLAND BODY IN THROUGH CIRCULAR HOLE POSITION. THEN TIGHTEN OUTER CLAMP NUT. 


Fig.5: the cable glands are slid into the case slots and secured after the leads have been secured to the screw-terminal 


blocks, as shown here. Note that the outer cable clamp nut is tightened last. 


Below left is the completed prototype. You can 
éithéfuse.a toggle switch for power on/off or a 
remotely mounted key switch (see text). 
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position and watching the detector 
LED light as you move around the 
shed. 

Note that while we used a toggle 
switch on the Solar-Powered Alarm 
to switch it on and off, an SPDT key 
switch could be used instead. This 
key switch could then be mounted 

outside near the door of the shed, 
so that the alarm can be switched 
on and off from outside the shed. 
Suitable key switches are available 
from Altronics (Cat. S-2501). 
Alternatively, you could use 
a DPST key switch such as the 


ia 
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Altronics S-2520. However, note that 
you must convert it to a SPDT switch 
by connecting its two common termi- 
nals together. 

Using a key switch allows the entry 
delay to be set to a very short period or 
set to instant. Note, however, that the 
Exit Delay needs to be at least a sec- 
ond to ensure that the Solar-Powered 
Alarm is reset properly at power up. 
The Exit Delay capacitor should there- 
fore be at least 2.2yF. 

The external siren should be mount- 
ed high in an inaccessible position and 
the wiring to it hidden so that is can 
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At right is another view yy 
inside the completed 
prototype. We used 0Q 
resistors for the links but 
you can use tinned copper 
wire instead. 


not be cut. Suitable sirens are avail- 
able from Altronics, such as the Cat. 
S-6117, S-5415 or S-6120A. 


External wiring 


The wiring for the battery, solar cell 
and trigger inputs is shown in Fig.4. 
This wiring can be done with the PC 
board out of its box and with just 
the wiring passing through the cable 
glands. The glands are not secured into 
the box until later. 

Wiring for the PIR uses 4-core cable 
and this is passed through its own ca- 
ble gland. One of the wires is not used 
and is cut short. Another cable gland is 
for the Input2 and Input3 cabling and 
this also uses 4-core cable. 

4-core cable is also used for the 
to the battery and solar cell. Use an 
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The Altronics N-0700 12V solar-cell trickle 
charger includes an integral diode and is used 
to keep the 12V SLA battery topped up. At 
right is the full-size front-panel artwork (also 
available on the SILICON CHIP website). 


= 


in-line fuse holder for the positive 
battery connection. The battery wires 
are secured to 4.8mm female spade 
connectors using a crimp tool. These 
connectors plug into the spade battery 
terminals. 

The solar-cell charger is supplied 
with a lighter plug on the end of its 
lead. This can be cut off and 4.8mm 
female spade connectors attached 
instead. These can then go to male 
spade connectors that are attached to 
the solar cell leads from the alarm unit. 

When assembling the Solar-Pow- 
ered Alarm into its box, firstly clip the 
PC board into the box and place each 
cable gland securing nut inside the 
box and the gland on the outside of 
the box. Pass the cable wires through 
the slots as shown in Fig.5. Tighten 
the gland to the box against its nut and 
then clamp the cable in place with the 
cable clamp. SC 
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Entry Delay 
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CIRCUIT NOTEBOOK 


Interesting circuit ideas which we have checked but not built and tested. Contributions from 
readers are welcome and will be paid for at standard rates. 


Beam-break detector 
for camera shutter or 
flash control 


This circuit is presented as an al- 
ternative to the IR beam break detec- 
tor featured in the June 2009 issue. In 
order to make it relatively insensitive 
to ambient light, it uses a standard IR 
receiver IC such as the Jaycar ZD- 
1942. This has a high output (+5V) 
as long as a modulated beam is 
detected. 

The IR detector (IC3) controls an 
LM7555 CMOS timer (IC2) which 
operates in monostable mode. When 
the beam is broken, IC2 is triggered 


Capacitance meter is 


based on reactance 


This capacitance meter circuit 
is intended to be used with a dig- 
ital multimeter but its principle is 
quite different from the Capacitance 
Adaptor project published else- 
where in this issue. Whereas that 
circuit effectively responds to pulse 
propagation delay this one relies 
on a sinewave voltage source and 
measures Capacitor current. 

The block diagram of Fig.1 shows 
the general configuration whereby 
the capacitor to be tested, Cx, is part 
of an integrator. It measures capaci- 
he in the range from 1nF to 100nF 











*EG, Jaycar ZD1942 


Di: ea 








ps 


and its pin 3 output goes high for 
about halfa second. This extinguish- 
es LED1 and turns on transistor Q1 
to drive a 5V low-power relay. 

The circuit is powered from six 
AA cells and a 78L05 5V regulator 
(necessary for the receiver IC). 

The IR transmitter is also built 
around an LM7555 (IC1), this time 
operating in astable mode at low duty 
cycle. Its frequency is set to 38kHz 
with trimpot VR1. The IR diode was 
salvaged from a defunct remote con- 


but this can be extended to 10nF. 

As shown in Fig.2, an external 
2kHz sinewave generator signal is 
fed to the input of IC1a which is 
wired as an integrator which ef- 
fectively feeds the capacitor with a 
constant current. Its output voltage 
is proportional to the capacitor’s 
reactance. This is fed to op amp IC3 
which is switched to have a gain of 
unity, 10 or 100. 

IC3’s output is AC-coupled to op 
amps IC2a & IC2b which function 
as a precision rectifier. IC2b’s DC 
output is fed to a logarithmic con- 
verter based on op amps IC1c & IC1b, 
together with transistors Q1 & Q2. 
This has the function -log;gN where 
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REG1 78105 





: a 
BC547 78105 r 


PD = 


trol but these are readily available 
new. The transmitter is powered by 
four AA cells. 

The system has a range of several 
metres and while it is insensitive 
to the transmitter alignment, the 
detection window can be narrowed 
by placing the detector near to the 
object to be detected and/or using 
some form of baffle to restrict the 
window. 

Graham Jackman, 

Oakleigh East, Vic. ($40) 


N is the DC voltage at its input, ie, 
the output of IC2b. 

Finally, the output of the logarith- 
mic converter is fed to an exponen- 
tional converter based on op amp 
IC1d and transistors Q3 & Q4. This 
converts its input voltage (-log;gN) 
to a linear-related output current, in 
the collector load of Q3. 

When the logarithm and expo- 
nential converters are combined in 
this fashion, an inverse variation 
function is preformed. What hap- 
pens is the formula for capacitive 
reactance 1/2nfCx becomes 2zfCx, 
ie Xc is divided into 1. 

Furthermore, this capacitive sus- 
ceptance is multiplied by a reference 
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lin = 12.5pA 


x10 


Fig.1: this block diagram shows the general configuration of the capacitance meter. The capacitor to be tested (Cx) is 


part of an integrator and is fed a constant current. 








* 75k + 4.7k 
** 6.8M//2.7M 


Fig.2: the output from integrator IC1a is amplified by IC3 and fed to a precision rectifier based on op amps IC2a & IC2b. 
ICic, IC1b, Q1 & Q2 form a logarithmic converter, while IC1d, Q3 & Q4 function as an exponential converter. 


current, fed to the collector of Q4, 
to give the final output function of 
1A per nanofarad (1pA/nF). For ex- 
ample, if Cx is 47nF then the digital 
multimeter will read 47pA. 

Op amp IC1d allows the emitters 
of Q3 and Q4 to sit at a negative 
voltage, allowing their base-emitter 
voltages to be compared. This gives 
rise to the exponential function. 

Note that for a +1.0V DC change 
at the input of the logarithm con- 


2.0k $1802 





+3V 


IC1: LM324 
IC2: LM358 
IC3: TLO61 


D1D2: 1N4148 


10k 10pF 








A K 


verter, there is a corresponding 40dB 
change in output current (1A to 
100A). So by using logs with base 
16 and utilising the output as a cur- 
rent source, the DC supply voltages 
can be compressed down to +3V, 
making the circuit suitable for bat- 
tery use. 

The capacitance range can be 
extended another 40dB by inserting 
additional voltage gain between the 
integrator and the AC-DC converter. 





lout = 1pA/1nF 


A 
@)» 
K 5 
+2.5V 
o4 D2 
100k VR3 
10k 
1k 
+3V—-————0 + 
2M** OUTPUT 
TO DMM 
(1pA/nF) 
O= 


Q1-Q4: BC547C 


LL 


E Cc 


LM336-2.5 


This is the function of IC3. 

Calibration should be done at 
25°C. To calibrate the unit, use a 
inF capacitor for Cx and set the 
sinewave to 1V at 2kHz. This should 
give +1.0V DC at pin 7 of IC2b. Ad- 
just trimpot VR1 until the output of 
IC1b reads OV, then adjust VR2 until 
the multimeter displays 1pA. VR3 
is used to offset null op amp IC2b. 

Malcolm Sharp, 

Berala, NSW. ($70) 
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Cireuit Netebook — Continued 
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Discrete low-dropout 
voltage regulators 


Low drop-out regulators are useful 
primarily in two circumstances. The 
first is when you have a low source 
voltage, such as a battery, and you 
need a regulated output even when 
the battery is discharged close to your 
target voltage. The second is when you 
need a regulator as a voltage limiter 
and want to draw substantial amounts 
of current through it. In this case, if it 
has a low drop-out voltage, heat dis- 

° sipation can be minimised as long as 
FIG.1: FIXED BIPOLAR LDO REGULATOR the source voltage is not substantially 
above the desired output voltage. 

In the first case, you can probably 
use a monolithic regulator, such as 
* the LM2940. They are somewhat more 
expensive than standard regulators 
but do the job well. However, in the 
second case there are various reasons 
why a monolithic regulator may not be 
suitable. For example, it may be hard 
to get one with a high enough input 
voltage or current rating. 

Presented here are three discrete 
= designs which are able to act as basic 

+ regulators/voltage limiters but use 
FIG.2: ADJUSTABLE BIPOLAR LDO REGULATOR readily available parts and can be 
easily customised. The first two are 
also cheap to build, especially if you 
Q1 IRF9540 don’t need more than a few hundred 
milliamps. 

The circuit of Fig.1 uses standard 
transistors and provides a fixed output 
voltage which can be chosen within 
about 1V. You can replace the TIP42C 
with a BC327 if you don’t meed more 
than a couple of hundred milliamps 
and the transistor dissipation will be 
kept below 500mW in the worst case. 
In this case, R1 can be increased to 
560Q to reduce quiescent current. 

The circuit works as follows: transis- 
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FIG.3: SEMPADJUSTABLE MOSFET LDO REGULATOR tors Q2 & Q3 form a basic current sink 
to control the base current of Q1, the 
BC546, BC549, BC559 TIPA2C IRF9540 series pass transistor. Resistor R2 turns 





Q2 on and as current flow through Q2 
increases, so does the voltage drop 
across R1. When the voltage drop 
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across R1 exceeds the base-emitter 
voltage of Q3 (about 0.65V), Q3 then 
begins to shunt Q2’s base current to 
ground. 

This sets up a negative feedback 
loop which stabilises the current 
through Q2 to about 4mA (650/R1). 
This current is pulled from Vjy 
through Q1, which has the effect of 
turning Q1 on. 

It also forms a crude current lim- 
iter, since the maximum current Q1 
will pass is its base current times its 
hr which in this case means around 
400mA or thereabouts. Reducing the 
value of R1 will increase this limit. 

The second feedback system is 
due to zener diode ZD1. As the out- 
put voltage rises above 12V (ZD1’s 
reverse breakdown voltage at low 
current), the zener diode begins to 
pass some current into Q3’s base. 
This also reduces the base current 
to Q2 and thus Q1, so Q1 tends to 
turn off if the output voltage Vout 
rises above 12V. 

You can change ZD1 to alter the 
output voltage, although zeners 
below about 6V have a higher char- 
acteristic impedance so they don’t 
work so well in this application. 

Bear in mind that the line and 
load regulation of this circuit are 
nowhere near as good as a 3-terminal 
regulator. 


As you can see, we pay good money 
for each of the “Circuit Notebook” items 
published in SILICON CHIP. But now 
there are four more reasons to send 
in your circuit idea. Each month, the 
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The circuit of Fig.2 is identical 
to Fig.1 except that the zener diode 
has been replaced with Q4 which 
functions as a “Vp multiplier”. This 
works under the assumption that 
Q4’s base current is negligible. If this 
is true, then the voltage between its 
collector and emitter will be its Vgr 
times the ratio of VR1 to R3. Thus, 
by adjusting VR1, we control the 
drop across Q4 and therefore Vour. 

The circuit of Fig.3 replaces bi- 
polar transistor Q1 with a P-channel 
Mosfet. The general principle of 
operation of this circuit is similar 
to the other two but the detail is a 
little different. It works as follows: 
R1 pulls the Mosfet’s gate to ground 
which turns it on. Zener diode ZD2 
prevents Q1’s gate-source voltage, 
Ves, from exceeding the safe limit, 
which is 20V. If you use a different 
P-Channel Mosfet be sure to check 
its absolute maximum Veg and if 
necessary, select the voltage rating 
of ZD2 accordingly. 

Now with Q1 on, the output volt- 
age will increase until ZD1, a 12V 
zener diode, begins to conduct and 
pass current to potentiometer VR1 
which forms an adjustable voltage 
divider. Once its wiper exceeds 
0.65V, Q2 turns on, sinking current 
through R2. This turns on Q3, which 
allows current to pass from Vy to 


atlas LCR 
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best contribution published will entitle 
the author to choose a prize: either an 
LCR40 LCR meter, a DCA55 Semi- 
conductor Component Analyser, an 
ESR60 Equivalent Series Resistance 
Analyser or an SCR100 Thyristor & 
Triac Analyser, each with the compli- 





R1. This increases the gate voltage 
on the P-channel Mosfet, switching 
Q1 off. 

Thus Vout is maintained at 12V 
+ 0.65V x r, where “r” is the ratio 
of the divider formed by VR1. As a 
result, the output of this circuit is 
adjustable from around 12V and up. 

Why not omit ZD1 and just use 
VR1 to adjust the output voltage? 
The reason is that Q2’s base-emitter 
voltage has a significant temperature 
coefficient and this would be multi- 
plied by the ratio of VR1. As aresult, 
the output voltage would vary much 
more as the transistors warm up and 
cool down. So the best way to adjust 
the output voltage is to pick ZD1 so 
it is slightly lower than the desired 
output voltage and then use VR1 to 
set the output voltage, as necessary. 

The circuit of Fig.3 has one big 
advantage — extremely low quiescent 
current (<40pA in dropout, <150pA 
in regulation). It also has good line 
regulation. Testing suggests that it 
is stable with no load in this con- 
figuration. 

Because of the properties of the 
Mosfet, it should be able to deliver 
several amps, subject to dissipation 
limits of the IRF9540 and the heat- 
sink fitted, should that be necessary. 

Nicholas Vinen, 

SILICON CHIP. 


ments of Peak Electronic Design Ltd 
www.peakelec.co.uk 
So now you have even more reasons 
to send that brilliant circuit in. Send it to 
SILICON CHIP and you could be a winner. 
You can either email your idea to 
silchip @siliconchip.com.au or post it 
to PO Box 139, Collaroy, NSW 2097. 
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Simple FM receiver has 
pulse-counting detector 


This simple mono FM receiver does not require any 
alignment and hence is easy to build. It also uses a pulse 
counting detector which provides good quality sound. 

The front end is based on an SA612AD double- 
balanced mixer and oscillator, IC1. Its oscillator is 
tuned by tank circuit L1 and trimmer capacitor VC1, 
connected in a Hartley configuration. 

Because the intermediate frequency (IF) is rather low 
at 120kHz, the RF input to the mixer is not tuned. The 
470pF capacitor at the mixer output (pin 3) removes 
most of the high-frequency carrier and the resulting IF 
signal is amplified by three common-emitter amplifier 
stages comprising transistors Q1, Q2 & Q3. Because 
of the low-frequency IF, these amplifier stages have 
capacitor coupling instead of IF transformers and so 
no alignment is required. 

The 3-transistor IF stage has a bandwidth of 170kHz 
and a peak at 120kHz. Q3 also acts as a limiter and 
produces a square wave output. 


Tachometer circuit 


Transistor Q4 and its associated components form a 
tachometer circuit (pulse counting detector). Q4’s col- 
lector current is a train of narrow pulses of constant 
amplitude and frequency and follows the limiter output. 
The collector output of Q4 is filtered to become the re- 
sulting audio signal. This is passed to audio amplifier 
IC2 which drives an 8-ohm loudspeaker. 

In operation, the FM receiver draws between 50mA 
and 90mA depending on volume level and can be 
powered from a 12V DC plugpack. Regulator REG1 
provides a 6V supply for IC1. If you use a 78L06, D1 
can be omitted and pin 2 of IC2 can be connected di- 
rectly to ground. 

Inductor L1 consists of four turns of 1 mm diameter 
copper wire wound on a 9mm diameter former and 
tapped at one turn. The length of the coil is approxi- 
mately 12mm. It has a nominal inductance of 0.12uH 
and you may have to either expand or compress the 
coil (to decrease or increase inductance, respectively) 
to cover the FM broadcast range, depending on the 
tuning capacitor used. 


Tuning capacitor 

The FM tuning capacitor can be salvaged from an 
old FM tuner. Ideally, the capacitor shaft should have 
reduction gears which will make tuning in stations 
much easier. Because of the low IF, you can tune to 
either side of the centre frequency of the carrier, similar 
to a “slope detector”. 

The SA612AD mixer can be obtained from Rockby 
Electronics and Farnell (both stock the SMD version). 
RS components stock the DIP version. 

Alex Sum, 
Eastwood, NSW. ($50) 
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SERVICEMAN'S LOG 


It sometimes pays to keep your mouth shut 





Sometimes, it’s a good idea to keep quiet 
about certain jobs, especially when the other 
party is in a position to return a favour. 
Such was the case in the middle of England’s 


winter of discontent. 


My first story this month comes from 
D. D. of Coogee, NSW and concerns a 
very unusual fault in, of all things, an 
induction heater. Here’s the story in 
his own words... 

Many moons ago, when I was much 
younger than now, I started work in the 
chemistry department of an English 
redbrick university. I was a brand new 
graduate from a university in a nearby 
town and I think that the main reason 
I got the job was that the two new 
professors who interviewed me were 
originally from the university where I 
studied and had only recently moved. 

I was employed to set up an elec- 
tronics workshop, which I thought 
sounded quite grand but things were 
not quite what they seemed. I knew 
all sorts of “useless” things like the 
energy distribution of electrons in 
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common semiconductors and I could 
calculate the currents and voltages 
along a twin-wire transmission line 
using the exponential form of complex 
numbers. But as to anything practical, 
well you just had to “learn on the job”. 

It soon became apparent that the 
main reason I was hired was that it was 
much cheaper to have me service all 
the expensive electronic equipment, 
rather than call in service personnel 
from the manufacturers. I did learn on 
the job and like “The Serviceman”, 
have had many interesting and humor- 
ous experiences. 


Jim’s induction heater 

One morning, while sitting in my 
workshop wondering what I was do- 
ing here, the phone rang. It was Jim 
the glassblower. 
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@ Jim’s induction heater 
®@ Goin’ nuclear 


@ 1950 Philips Radioplayer 124 


@ 1965 Hacker Sovereign RP18 
multi-band AM/FM radio 





Now Jim was one of those old- 
fashioned characters, areal gentleman 
and very skilled at his craft but he 
didn’t trust electricity. “I mean, you 
can’t even see it”, he would say, “how 
can all those electrons fit in that tiny 
wire — it beats me”. 

I used to try to reassure him that 
everything could be explained but he 
was far from convinced. 

Anyway, on this particular winter 
morning Jim was really spooked. 
“Dave, can you come to the glassblow- 
ing workshop straight away? I’ve just 
got in and something very strange is 
happening”. So I donned my white 
lab coat and grabbed my trusty AVO 
meter and headed off. 

When I got there, Jim met me at the 
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NEXT, WE CAUTIOUSLY 
APPROACHED THE MACHINE ooo 


door, grabbed my arm and said “look”, 
pointing at his brand new induction 
heater, “I haven’t even turned the 
power on yet”. So what was wrong? 

Well, as with all the university’s 
rooms, there was a distribution board 
with circuit breakers and a main 
switch just inside the door. Jim AL- 
WAYS tuned the power off before 
leaving so he was completely freaked 
out to see the power indicator light 
glowing brightly. 

Imust admit I was a little perplexed 
as well but I told myself to approach 
this logically, so I checked and indeed 
the power was off. Next, we cau- 
tiously approached the machine. It 
was a fairly big box, about 1m high by 
perhaps 75cm wide, witha perforated 
metal back and sides. It was basically 
a big RF oscillator with dials to set 
frequency and power and a metal ring 
protruding from the front panel. 

The machine was used to join wide 
glass tubes. Jim had it set up on a 
raised stand on a side bench so that 
the tubes could be passed through the 
metal ring. By now, I was thinking that 
maybe it was powered from a separate 
circuit (3-phase perhaps) but why was 
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it not controlled by the main switch? 

I was beginning to harbour dark 
thoughts about incompetent electri- 
cians but I was smart enough to realise 
that I would have to be REALLY sure 
before I accused anyone of anything. 

While I was looking at the machine 
to see what kind of screws held the 
sides and back on (and thinking that 
I didn’t really want to start taking the 
monster apart), I noticed that the red 
indicator light was no longer glowing. 
Jim had gone to his bench and had 
started producing one of his wonderful 
pieces of glassware so I waited for an 
appropriate moment to give him the 
good news. 

“Jim the light’s gone out now”. He 
put his blowtorch down and came over 
to look. “You’ve fixed it. What did you 
do?”, he asked me. 

I didn’t want to tell him I had done 
nothing so I paused for a moment 
to think, staring at the machine for 
divine inspiration. Then suddenly it 
came to me! The early-morning winter 
sun shining through the window and 
passing through the perforated metal 
case of the machine had caused the 
red glow in the indicator light! The 


reason it was no longer visible was, of 
course, that by now the sun had risen 
higher and was not shining through 
the window! 

Eventually, I decided that it was 
best to come clean, so I told him what 
had happened. His only reply was 
“Hmmph! I never did trust electric- 
ity! But not a word of this gets out 
now! OK?” 

Inever told anyone — Jim was a valu- 
able ally in the constant battle between 
the academics and the technical staff. 
Also, it was winter and the coalmin- 
ers were on strike in protest against 
Maggie Thatcher’s new policies. As a 
result, there were frequent power cuts, 
during which no-one could do any 
work. You could not even normally 
make a cup of tea, as the urns were 
electric. 

However, Jim could always be relied 
on to brew up a cuppa in a 2-litre 
beaker over his Bunsen burner and 
invite a selected friend to join him—a 
friend who knew just when to keep his 
mouth shut. 


Goin’ nuclear 


That first job didn’t involve much in 
the way of servicing skills but the next 
one wasn’t so easy. I had a call from 
the Professor of Inorganic Chemistry 
one day — “Can you go and sort out 
the NMR machine? Brian is in a state 
and we can’t afford to keep calling out 
the service guys and well... that’s the 
sort of thing you do isn’t it?” 

“OK”, I said, “Ill get right on it”. 
You didn’t argue with the professor 
and if he neglected to say “please”, 
well maybe he was just a bit stressed. 

The way the university worked is 
that funding is related to reputation, 
which in turn is related to the number 
of research papers published. Each 
of the three professors had a group 
of research students and every Mon- 
day morning there was a meeting in 
the academic lunch room where the 
professors would hand out their as- 
signments. Results were expected by 
the end of the week and the papers 
were published under the professor’s 
name along “with” each of the research 
students (who had done all the work!). 

So, of course, if a key analytical 
machine was playing up, chaos would 
result. 

“NMR” stands for Nuclear Magnetic 
Resonance — an early precursor of the 
technology used nowadays in MRI 
scan machines. In those days, it was 
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used for its ability to give a fast and 
accurate analysis of the composition of 
asmall quantity of a chemical sample. 
The sample was placed in a slim test 
tube equipped with a little plastic 
propeller. This was then placed in 
the NMR magnet and a jet of air was 
used to spin the sample. A pulse of RF 
energy of about 40MHz was applied to 
a coil round the sample. 

This RF energy “excited” the mol- 
ecules which, when they relaxed, 
produced a characteristic signature 
which was picked up by the machine. 
The output was by way of a series 
of peaks on a paper chart recorder. 
The chemists, however, were more 
interested in the area under the peaks 
rather than the peaks themselves and 
so an integrator was used to obtain this 
information. 

And that was where the problem lay 
in this machine. The integrator was 
drifting badly — so badly in fact, that 
it was virtually impossible to keep the 
trace on the paper chart. One minute it 
would be over 100%, the next heading 
fast for zero. 

Brian the operator was a nice lad 
and was what we called in those days 
a “Teddy Boy”. He wore stovepipe 
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jeans, thick rubber-soled boots and a 
leather jacket. The girls all thought he 
was great but academically he left a lot 
to be desired and consequently he had 
no idea what to do about the problem. 
He was flat out putting the sample in 
the tube and pressing the start button! 

To make matters worse, the manu- 
facturer’s service reps had been called 
several times but to no avail, each 
man pronouncing that he could find 
nothing wrong with the machine. 
The professor was fast running out of 
patience and money, which is where 
I came in. 

Initially, I could find nothing wrong 
either. It seemed to be working OK 
most of the time but every now and 
then (usually when Brian was doing 
an important run), it would go berserk 
and the pen would drift up and down 
across the chart, ruining the results. 

I retired to my lair with the “docu- 
mentation” — several thick lever-arch 
folders describing everything from 
how to install the machine to how to 
use it. They also had exactly what I 
wanted — the circuit diagrams. 

Anyway, the documentation made 
great play of the fact that the magnetic 
field had to be kept extremely stable. 


Engraving Solution. 


The magnet was housed in a box about 
2 x 2m wide and 75cm high. It was 
powered by a complex (valve) constant 
current supply and the box itself was 
lined in mu-metal to screen it from 
outside magnetic fields. 

I couldn’t think of anything that 
would cause the problem and even- 
tually decided to give the company 
a call. Fortunately, I talked to a very 
helpful Scottish guy who obviously 
did not want to come out yet again 
and so was quite happy to talk to me 
about it. I described the symptoms — 
which he knew only too well —and we 
discussed several ideas. “You know 
one thing you could try”, he said, 
“the integrator capacitor is critical and 
must not have any leakage current. 
Maybe there is dust or grease on the 
PC board, causing leakage. Why don’t 
you try cleaning it?” 

Off I went, excited that I might be 
able to fix the beast. The integrator 
was one of the units in a 19-inch rack 
at the back of the machine (why do 
they always put these things in the 
most awkward places to get at?). It 
was soon unscrewed and removed for 
closer examination. 

It was basically an early type of 
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NEXT, I IDENTIFIED THE 8 WAX PAPER CAPACITORS 


my life checking everything around 
these valves. I changed lots of carbon 
resistors but after a very long time, 
finally realised I was barking up the 
wrong tree. 

I talked this over with a friend and 
he made an interesting comment about 
the electrolytics used with 6X5GT 
rectifiers. He told me that it was a 
mistake to replace them with too big a 
value, especially right on the cathode. I 
wasn’t convinced but to prove a point, 
I replaced the 22uF capacitors I had 
substituted with 10uF units. It made 
absolutely no difference and it then 
occurred to me that maybe I had an 
earth loop problem. 

When designing audio amplifiers 
it is important to have just one earth 
point (normally at the input). How- 
ever, in a 60-year-old set like this 
one, everything is earthed wherever 
it is convenient. I soon dismissed this 
idea as the cause of the problem but 
then thought that maybe the valve fila- 
ments were earthed in the wrong spot. 
However, this wiring all appeared to 
be original. 

Ithen noticed that when I turned the 
volume control, the metal shaft was 
actually sparking! This turned out to 
be because it was rubbing against the 
loudspeaker which had dropped onto 
it. The speaker for some unknown 
reason is connected to its output trans- 
former which is kept at B+ level! It’s a 
bizarre arrangement and is potentially 
lethal for an unsuspecting serviceman. 
No, I kid you not —the circuit diagram 
clearly shows the screen voltage con- 
nected to the laminations of the out- 
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put transformer. The voice coil of the 
speaker is grounded. 

Finally, I decided to reconnect one 
of the original electrolytics (C22) 
which was still in place. And that was 
when I noticed that it was mounted on 
an insulator which isolated it from the 
chassis. The positive went to the HT 
but the negative didn’t go to ground. 
Instead, it went to the centre tap of the 
mains transformer! 

And that of course was the problem. 
Rewiring my original 22uF 400V in 
place killed the hum and the whole 
radio now performed really well, with 
great sensitivity. 


The Hacker Sovereign 


The other radio was an English 
Hacker Sovereign RP18 transistor set 
which had spent most of its working 
life in someone’s kitchen but had not 
been used for a long time. This radio 
cost over £40 in England in 1965 and 
really was a class act. It covered the 
MW, LW & FM bands and featured 
separate bass and treble controls, an 
attractive wooden cabinet and a Good- 
man’s loudspeaker. 

The circuit uses 15 germanium 
transistors, so it’s quite involved. A 
drawback is that the FM band only 
covers from 87-101MHz and not 87- 
108MHz as later sets do. 

Anyway, I replaced the two large 
PP9 batteries and switched it on. It 
gave a few “clicks” and hisses from 
the loudspeaker and then, for a brief 
moment or two, I gota bit of AM radio. 
It then went dead. 

After trawling the Internet for a 





short period, I managed to get a service 
manual and then started by replac- 
ing the electrolytic capacitors on all 
three boards. Getting the chassis out 
was a Challenge at first but basically 
you remove the handle and its axle 
screws plus two brass 4BA screws in 
the corners of the signal boards. The 
main chassis then comes out through 
the top. The amplifier board is held by 
two nuts in the centre. 

This radio had an 18V socket on a 
chrome plate on the lefthand side but 
this isn’t shown in any of the official 
literature. It was well-made and I sus- 
pect it was added by a gifted amateur. 

Not being familiar with PNP germa- 
nium transistors was a problem, as I 
did not know quite what to expect. 
This radio used AF114, AF116 & 
AF117 transistors in its AM/FM RF/IF 
strips and AF121 & AF125 transistors 
in the FM tuner section. 

These ancient transistors are diffi- 
cult to obtain now and the only near- 
equivalent I could get was an AF 139. 
I don’t know a huge amount about 
germanium transistors but I do know 
that they can be switched on with just 
0.2V (instead of 0.6V for silicon) and 
that they are all naturally leaky! 

Apparently, when a germanium 
transistor is leaky from its terminals to 
its shield pin, itis stuffed. Fortunately, 
Thad a small stockpile of some of these 
old transistors but mine looked even 
worse than the ones I was contemplat- 
ing replacing! 

I measured the voltages in each 
stage and they all looked OK. I then 
decided to replace the transistors one 
at a time. However, this strategy also 
had its difficulties as each transistor is 
mounted on hollow metal legs, making 
them difficult to remove. 

I persevered until I found that 
changing transistors T2 (AF117) in 
the MW IF stage and T8 in the FM IF 
strip restored the sound on all bands. 
I then retuned the FM local oscillator 
using C42 to bring in the radio stations 
above 100MHz and also touched up 
the aerial trimmer (C35). 

Finally, [reassembled the radio and 
found that it performed very well. 
Unfortunately though, the AM IF 
transistor (T2) has now failed twice 
more (both times intermittently) and 
I am fast running out of AF117s. Re- 
placing it always fixes the problem but 
I do not know why it keeps failing. 
Perhaps I should fit a 7.5V zener to 
the 7V B+ rail? Se 
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PATALOGU 
HARB 


| - HDMI plug to HDMI Plug, 10m long 
© Gold connectors 

Superior quality cable and screening 
Cat. WQ-7405 
| 
| This HDMI extender equalises and boosts your HDMI 
| signal so that you can run a cable up to 50m long. 


a 5 ae 
a BONUS! FREE HDMI EXTENDER 
(Cat. AC-1697) With every purchase of our 
HDMI 10m AV Lead (cat. wQ-7405) 
for this month only. 
Limited stock, hurry while stocks last! 





Designed for the more 

power-demanding notebook PCs, this power supply has a universal input voltage 
of 100-240VAC 50-60Hz and has stabilised output, over-voltage, over-current 
output short, and over-heating protection. Comes with 16 

DC plugs for compatibility with all major brands. Check 

our website for compatibility with your laptop. Also 

includes USB port to charge USB devices such as 

mobile phones, digital cameras, MP3 players, etc. 








Max output: 150W $ ; 
¢ USB port: 5VDC 129 
Dimensions: 171(L) x 68(W) x 39(H)mm Nm 


Voltage range: 12 - 20V @ 7.5A; 22-24V @ 6.25A 








Protect your valuable 
Muarrecn computer system and critical data from black-outs, brown-outs, and 
power surges. In a worst-case scenario, even if you perform regular 
backups you could lose irreplaceable data in a blink-of-the-lights. 
However with an uninterruptible power supply (UPS) installed, it will 
constantly monitor the mains supply and in the event of a power 
interruption it switches your system to battery power and enables it to 


be shut down without data loss Supplied with a 7Ah 

SLA battery for 3 minute back-up time at full load, 9729 
RS232 interface cable and software. See website for full specs 
e Dimensions: 382(L) x 124(W) x 225(H)mm Cat: MP-5201 
Also available: 9OOW 1500VA Line-Interactive UPS Cat. MP-5203 $299 
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Prevent common OLING PADS 
notebook overheating 

problems with one of our new USB-powered 

cooling pads. Portable design, energy efficient 

and whisper quiet operation - simply a must 

have notebook accessory 


$ 13 95 
Cat XC-5214 \catxess2u4 


° Size: 218(W) x 188(D) x 22(H)mm 


Cat: XC-5216 





Cooling Pad Cat. XC-5216 
 Foldout size: 275(W) x 183(D) x 17(H)mm 
‘” Folded size: 170(W) x 65(D) x 17(H)mm 








2s. Stock limited, no rail 





NEW VIC STORE 


Cnr Synnot & Wedge St 
Werribee, Vic 3030 
Ph: (03) 9741 8951 


Elechones 
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COLOURED 5) 
USB HuB 
Four port USB 


hub with a different bright colour 
for each port. Not only funky, it 
takes up very little space, so 

it's ideal for your notebook bag 


Was $15.95 


GABRADOR PL 


Gy JNIauVD 


16-18 Fisher Cresent 
Mt Wellington, NZ 6037 
Ph: (09) 912 7551 








No more fluorescent tubes to 
replace on your maggy 
lamp. Sixty LEDs provide 
ample illumination and 
the 3x and 12x 
magnifying lenses 
show all the detail 
you need. Being LED, 
there's no delay in start up and they'll never 
need replacing. Ideal for hobbies, model 
making or jewellery, 
¢ Dimensions: 320(H) 
x 95(Dia)mm 


af FONWOOD INS 


Hayman Park 


42a Lambie Drive 
Manukau, NZ 2104 


Ph: (09) 263 6241 Cat: QM-3544 


SOLAR POWERED 
SHED ALARM KIT { 


A simple solar powered alarm that works from a variety of sensors. It has 3 inputs 
so you can add extra sensors as required, plus all the normal entry/exit delay etc. 
Short form kit only - add your own solar panel, SLA battery, sensors and siren 


© Supply voltage: 12VDC 

© Current: 3mA during exit delay; SOOWA with PIR connected <A 
e Exit delay; 22 seconds . 
¢ Entry delay: approximately 5s to 30s adjustable 

Alarm period: approximately 25s to 

e 2.5minutes adjustable Note: Box not included 


USB SLIDE & 
FILM SCANNER 
Convert your negatives 
and slides to digital images quickly and easily with this USB 
scanner. Images are scanned in about half a second for high- 
speed conversion and editing using the included Arcsoft 
Photolmpression software or one of many | 
other image management programs 


e Colour or B&W film or slides 
Negative and slide holders included 
¢ 1,800 dpi resolution 

© Windows XP, Vista 


Was $129 
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TRACKBALL REMOTE CONTROL FOR PC 
Great remote control for PC based media centre. The trackball works as a mouse & 
you can type numbers or text in the same way you do with a mobile phone. It also 
has quick-launch keys, plus controls for multimedia use. CRE Ing 


@ 
S 1 0 i oo” y 
Cat: XC-4940 


LONG RANGE BLUETOOTH DONGLE 

Long range wireless connectivity. Convert your PC to Bluetooth quickly and easily. 
Communicate with phones, PDAs, headsets and other devices. Fast data transfer, $5 
e Range: up to 100m 


V1.1, V1.2 and V2.0 compliant, class 1 e 
95 
i 
: Cat: XC-4896 B is 
* Transfer rate: 3Mbps : . rtetooth 


© Operating system: Windows 98, ME, 2000, XP 
Was $29.95 


© Software included 

e Requires 2 x AA batteries 
© Microsoft Windows XP MCE/ Vista compatible 
e 2.4GHz, 10m range 

¢ USB dongle receiver 

© Dimensions: 180(L) x 50(W: 


Was $89 


) x 30(H)mm 


TINY BLUETOOTH ADAPTOR 
Don't be fooled by its tiny size. This little beauty has all the functions $5 
of larger adaptors but will sit almost unnoticed 


in your notebook's USB port. Just 23mm long, 9719 95 al 
Cat: XC-4892 


including the USB connector 

Was $24.95 

REDUCE NETWORK CONGESTION 

Network your computers or share your ADSL connection and avoid hassles with file sharing 
and internet access. Improved data packet transmission technology increases 


both transmission speeds and network efficiency. 


© 8 Port 10/100 N-Way Switch 

¢ Buffer Memory: 256kB 

ransmission Speed: 10/100Mbps 

© Standards Compliance: IEEE 802.3x & IEEE 802.3u 
@ Size: 159 (W) x 103 (D) x 27 (H)mm 


Was $29.95 


Also available: 5 Port 100/1000 
Cat. YN-8089 Was $79.95 Now 





N-Way Gigabit Switch $5 
$69.95 Save $10 


$ 24 95 
Cat: YN-8084 


RoO.LL-UP USB KEYBOARD 
This traveller-friendly keyboard rolls up for easy 
transportation and storage. It's also splash 
resistant, so you can spill your coffee and donut 
~ crumbs on it and it won't miss a beat. Perfect 
for workshops, garages, food preparation areas and travellers. 


99995 
$5 Cat: XC-5148 
MINI USB SD GARD READER 


SD cards are the most popular storage devices for digital cameras and just 
about every other device that uses portable storage. This low cost card 
reader has a SD slot on the side and is compact enough to take anywhere 


© Compatible with Windows 2000/XP/Mac 
Was $24.95 


Also available White Roll-Up Keyboard XC-5147 $49.95 


© USB 2.0 

© Compact size 

© No drivers required 

© 63(L) x 23(W) x 9(H)mm 


Was $8.95 


EXTERNAL SATA HDD DOCKING STATION 
Allows you to dock any 2.5" or 3.5" SATA hard drive for easy transfer of files. A 

great tool for those who regularly clone drives or need to quickly check the 

contents old SATA drives. Just slide the hard drive into the dock . 

and it will mount as an available volume on your Windows 

operating system. 


© Up to 480Mbps transfer rate with USB 2.0 
© Up to 3Gbps transfer rate with eSATA 


Was $59.95 
Note: Hard drive not included 


All savings are.based.on original recommended fetail prices. 
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WIRELESS TRACKBALL KEYBOARD 
Designed for use with PC-based home theatre, this keyboard works like a 
games console with a trackball and a set of mouse buttons conveniently 
located on the underside (also a second set on top) 

Ideal for home, office and school workstations 


89 


Cat: XC-4941 


© 2.4GHz with 8 channels 

© 10 metre wireless range 

© Win XP & Vista compatible 

© 12 Internet/multimedia hot keys 
© Requires 4 x AA batteries 


Was $99 


REMOTE CONTROL PHOTO 
VIEWER AND CARD READER 

Play videos or view photos directly on your TV or LCD monitor 
without the use of a computer. Accepts SD, MMC or USB flash 
drives, it allows viewing of photos individually or as a slide 
show as well as play music files. 


* AV cable, remote control and plugpack included ($90 -@ 


© Formats supported: MPEG1, MPEG 2, MPEG4, et om 
JPEG, GIF, BMP, MP3 & WMA 
° Cards supported: SD, MMC, MS & USB i °69 95 
© Dimensions: 120(W) x 82(D) x 25(H)mm — 

el Cat: XC-5108 
Was $79.95 aS, 
VOICE RECORDER 
ADAPTOR FOR IPoOD® 
Turn your iPod® into a personal digital voice recorder. 
ldeal for memos, lectures, interviews, or conversations, 
Simply plug this recorder to your iPod®. You can even 
copy recordings to your desktop or notebook 


© Supports iPod® Generation 1, 2, 3 and 4 


Was $19.95 


ote: iPod® not included 


USB OPTICAL MOUSE WITH NUMBER KEYPAD 
otebook computers are great when you are moving about or space is at a premium. 
However, the lack of a proper numeric keypad and mouse can be a real nuisance. 

his problem is easily fixed with this combination USB keypad and 

mouse. It simply plugs into the computer's USB port and 

gives you a full function numeric keypad and mouse. 

Lead length 700mm 


$29 95 
Measures: 67(W) x 110(L) x 20(H)mm 
Cat: XM-5138 


Was $37.95 





NETWORKING USB 2.0 SERVERS 
Hardwired PC peripherals can be difficult to share from one computer to 

the next. Now you can bypass the complication and access your 
USB devices directly through your network. Plug this device into 
your router with the supplied Cat 5 cable then plug in a USB 
powered product and computers will be able to see 
and use your USB peripherals from 

any computer. 


Was $79.95 


YN-8400 Was $79.95 Now $69.95 Save $10 
YN-8404 Was $99.00 Now $89.00 Save $10 


WIRELESS NETWORKING ANTENNA 
Here's a quick and inexpensive way to improve your wireless network 
range at either your base station or terminal. This 2.4GHz antenna is 
designed for 802.11 wireless networking. Supplied with a 1,5 metre 


lead terminated to a reverse SMA connector. 
97495 
Cat: AR-3273 


Frequency Range: 2.4GHz 
¢ Impedance: 50ohm 

© Gain: 5dB 

e Polarisation: Vertical 

e Length: 195mm 


Was $19.95 


$5 


Limited stock, no rainchecks 




































TOOLS, TEST & MEASUREMENT 


IP66 INDUSTRIAL ABS ENCLOSURES BATTERY POWERED 6W SOLDERING IRON 
Gasket seals, stainless steel hardware and IP66 While 6W won't be enough to solder the Titanic back together, it's plenty for on-site 
rated for use in industrial, marine and other harsh repairs and PCB work. Heats to soldering temperature in about 10 seconds. 


environments. The closures have a locking catch Requires 3 x AA batteries. 

that engages to positively hold the lid closed until Ese) N19 | 95 
disengaged. Each enclosure includes a 1.8mm : @ Size: 175(L) x 36(W) x 18(D)mm N19 | or 
galvanised chassis for mounting DIN rail, switchgear, . 


relays or circuit breakers. A size for any application e HB-6404 AUTD RANGING ‘Pocket D M M~ 














HB-6400 A handy test instrument worthy of any professional tradesman or 
handyman's tool kit. This unit has an easy one finger dial selector on 
Opaque cover: the front leaving your other hand free. 
Small 1: x 125(( Cat. HB-6400 $16.95 939% 
Cat. HB-6402 $29.95 . Fixed leads e Shockproof ceueal ell 
Cat. HB-6404 $34.95 © Case included © Auto power-off - 
e Display: 5000 count CRE Tis. 
© Cat ll 600V / Cat Ill 300V ny 0), 
Cat. HB-6410 $18.95 & =s;4 ° Basic VDC accuracy: 0.500% $20 a L 
Cat. HB-6412 $32.95 Was $59.95 — 
reais ( aati PORTASOL SALE 5) 
F-GONNECTOR TOOL SET | ‘ cE 
H} All the tools you need for cutting, stripping and crimpingF- | PoRTASOL TECHNIC GAS SOLDERING IRON 
connectors for coax cable installations. The kit includes: Compact yet powerful and uncompromisingly reliable, this is one of the most versatile gas 
| soldering irons available. It offers a run time of around 60 minutes, and tip temperature is 
y ° Coax cable stripper $39 95 | adjustable up to 450°C. The protective end cap features a built in flint type ignitor, 
| © Compression crimp tool 89 | | and if the gas is left on, it will turn it off when replaced. 
¢ Heavy duty cable cutter Cat: TH-1804 - 


e 10 x F-59 plugs © Dimensions gx salt $10 

7 es ot a 170(L) x 19(Diaymm _ - 

X x mm .TS- =H 

Was $59.95 ii 
RotarRY TOOL Bit SetT-400ec ({# C] 
Much cheaper than the hardware store and with 

400 pieces, this kit will service every bit you will 


ever need. Housed in a plastic case $20 





PorRTASOL 50 GAS SOLDERING IRON 
Powered with standard butane gas, it has a run time of around 30 minutes. Ignition is via the | 
flint igniter in the cap, reaching an a ee 350°C. It is fixed temperature, with equivalent 
electrical power of around 35W, It features automatic shut-off when the end cap 

is replaced and fast refill time. 1mm tip supplied. 


} © Dimensions: 196(L) x 29 95 a) $5 
26(W) x 19( Dae X29 | er —_ 


Contents includes sanding arbours, sanding belts, drill bits, collets, 
assorted grinding stones and polishing wheels with arbours, TC and 
diamond burrs, wire brushes, cutoff wheels, buffing 

mop with paste, paint removing wheel, 250 39 
sanding discs and more 








Cat: TD-2456 Was $34.95 BW 
© Case measures: 210(W) x 300(H) x 70(D)mm was $59.95 
LED SCREWDRIVERS WITH 10 BITS PORTASOL SUPER PRO 
LED illuminated bit driver for working in spaces with poor lighting. GAS SOLDERING TOOL KIT 
The handle has four LEDs built in to provide working —— ——— This kit contains a Portasol Super Pro Gas Soldering Iron, 
light. 10 bits are included, but any standard hex bit =" one featuring 90 minute run time, 10 second fill, maximum 


will fit. Great for fiddling around under the bonnet etc $8 1300°C temperature and 40 second heat up = 
eePrsracee © Quality storage case. er 


¢ Four LEDS to eliminate blind spots ° Cleaning sponge and ray 


e Bits included: PH #0, #1, #2, slotted 3, 4, 5mm, 715, M6 pin drive, e 2.4mm double flat tio ( 
" p (TS-1322) S$ 
M4 hex, hex ‘/4" square conwerler dong Pe Ee 4emmcoube tat tip (TS-1323) _® Hot air blow (TS-1324) 139 
© Batteries included, plus a spare set : Cat: TD-2091 © Hot knife tip (TS-1325) © Hot air deflector $20 Cat: TS-1328 
2 


Was $159 
AUTORANGING SMT DMM 


Specifically designed for SMT work with interchangeable probes and tweezer probes. 
: F PORTASOL PACKAGE DEAL 


* Continuity test This kit contains a Portasol Pro Piezo Gas Soldering Iron, and all of the following parts: 


e Auto power-off 
° SMT ies © Quality storage case © Cleaning sponge and tray 


© Display: 6000 count Cs Ws ¢ 2.4mm double flat tip (TS-1312) © Hot air blow (TS-1314) 


© Security class: CAT Ill 60OV © Hot knife tip (TS-1315) © Hot air deflector 
Basic DC accuracy: 1.5% °79 | © Flame tip (TS-1316) 
© Dimensions: 110(H) x 36(W) x 21(D)mm bo Cat:am-1496} | 1S-1318 $129 


AUTO RANGING DMM ——————— 

Low CAPAGITANGE ADAPTOR FOR DMM KIT An excellent, accurate meter that is Cat II rated. It features 
=, ; diode, frequency and capacitance test, duty cycle, continuity, 

relative measurement and includes battery, probes and holster. 





$$$ 














Many modern multimeters come with capacitance / =, 
ranges, but they're no good for very small values @ / ioe .- r 
This kit is a nifty little adaptor that allows a standard Pa 
digital multimeter to measure very low values of 
capacitance from less than one picofarad to over 10nF. It 
will allow you to measure tiny capacitors or stray capacitances in 















Display: 4000 count 

¢ 10AAC & DC 

© Dimensions: 150(H) x 
75(W) x 33(D)mm 


Buy A Portasol Pro Piezo 
Gas Soldering Tool Kit 
(TS-1318) et Auto ranging 
DMM (QM-1535) 


ll 











switches, connectors and wiring. The kit is complete with PCB, cas For Onl 129 
components and case. All you'll need is a 9V battery and 934 QM-1535 $34.95 5 $34 95 
just about any modern DMM. Note: Test leads not included. Cat: KC-5493 Ne ave S 








All savings are. based.on original recommended Tetail prices. : Limited stock, no rainchecks 


Free Call: 1800 022 888 for orders! www.jaycar.com.au Jaycar 
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WIRELESS MICROPHONE WITH 


DIVERSITY RECEIVER 

Features a true diversity receiver and 16 user selectable channels. You are 
sure to get a clear signal from the microphone even when similar devices are 
used in the area. See our website or catalogue for full specifications. 


STEREO BLUETOOTH® ADAPTOR 
Add Bluetooth® capability to virtually any audio output device. Just connect your iPod®, 
mobile phone, CD player, or anything with a 3.5mm audio socket to the 
Bluetooth adaptor and you can transmit stereo 


NY audio signals wirelessly, 
> 34 95 


Function range: 10 metres Cat: AR-1854 


4% ° Dimensions: 54 (H) x 40(W) x 10(D)mm 
Was $49.95 


IPOD® SPEAKER 

Designed for the 2nd generation iPod® Shuffle, 
this stereo speaker is still ideal for use with any 
iPod® or MP3 player. It produces quality 1W+ 
1W power output sound. Features a protective 
cover, making it great for use at the beach 


© Requires 4 x AAA batteries 
© Size 190)W) x 60(H) x 20(D)mm 


Was $9.95 


$3 


Cat: XC-5189 


USB BLUETOOTH® HAND- 
FREE STEREO EARPHONES 
Listen to your iPod® or MP3 player without missing a call 
from your mobile phone. This tiny device will allow you to 
answer, hang up and swap between your music source and 
mobile handset as well as adjusting the volume 


© Supplied with a 1.5m USB lead, 730mm sound 
source interface lead and bud-style earphones 

e Dimensions: 50(H) x 25(W) x 11(D) mm 

© Battery: Non replaceable Lithium-ion rechargeable 

Was $69.95 


Cat: XC-4894 


DAB+ Music CENTRE WITH 


USB & iPob® Dock 

Enjoy crystal clear digital radio broadcasts, or listen to your MP3s directly from 
your SD card or USB memory stick. Charge your iPod® or iPhone 

while listening to your daily podcasts, or load your CD and set your 

alarm so you'll awake the next morning to the sounds of your 

current playlist favourites, 


© DAB+ & FM digital radio tuner 

© \Pod® dock, USB port, SD/MMC card slot 
© CD player, aux line-in 

e Plays MP3, WMA, CD-R/RW 

© Measures 310(W) x 115(H) x 185(D)mm 


Normally $299 Note: iPod® not included 


Turn your PC into a mini recording studio. Record and archive music 
rom your old vinyl records, cassettes or any other audio source 
directly to your PC and save the files as high-quality WAVs or MP3s. 
See website for full specifications 


Cat: XC-4994 


e Audio capture box with line-in/out, S/PDIF in/out and mic-in all-in-one 
© Create your own podcasts from any program material 

¢ Record live performances or lectures 

© Convert audio files formats 

© Burn high quality audio CDs 

e Includes SnapMusic Studio 715 and Roxy Easy Media Creator 9 LE 


G I 
(7) g Sl 


Micro USB DIGITAL TUNER 
Coupled with a laptop, you can enjoy your favourite HDTV programs from 
practically anywhere with this USB DVB-T Pico TV stick. Plug into a PC system and 


tune into your favourite programs with the included software. 
589 95 
Cat: XC-4897 


~]e~ 


e Free-to-air Digital TV (DVB-T) 

© Supports Time-shifting allowing you to pause live TV 
© Supports scheduled recording 

¢ USB 2.0 interface 

© Supports High Definition Digital TV (HDTV) 

Includes mini MCX DVB-T aerial & remote control 








All savings are based on original recommended Fetail prices. 
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Was $179 


e Frequency range: 770 - 800MHz 
Was $269 
Also avallable 


AM- 407 9 Was $499 Now $399 Be $10 


PSP® HOME THEATRE DOCKING STATION 
Turn your PSP® into a mini home theatre system. However this unit is so portable that you 
can enjoy surround sound entertainment on your PSP® wherever you go! This PSP® 
charging station has retractable speakers 

with built-in amplifier, adjustable vertical 

stand and wireless remote control 


Cat: XC-5190 


CuIP-ON BATTERY PACK FOR PSP 
Extend the play time of your PSP with this rechargeable lithium 

ion polymer battery. During play your PSP draws power from 

the battery pack before the PSP built-in battery 


N99 | 95 
N99 | XC-5198 


REMOTE CONTROL FOR 
iIPoDp® & IPOD® MINI 

Simply plug the receiver module to your iPod® or iPod Mini‘ 
earphone jack and control the play list or 

slideshows up to 10 metres away. 


© Requires 4 x AA 
batteries or 5V adaptor 


Was $44.95 


© Matt black rubberised finish 
e Includes battery bag and carry strap 


Was $64.95 


e Remote uses 1 x CR2032 battery (included) 
Was $14.95 — Note: iPod® not included 


NECK STRAP WITH EARPHONES - 
Suits 1iPoD® NANO 

Fit your iPod® Nano into this compact, lightweight holder, hang it round 
your neck and plug-in the neatly stored headphones for true hands free 
action! White in colour, and compatible with iPod® Nanos. 


Was $11.95 
$495 
Cat: AR-2069 


Note: iPod 
DUAL OUTPUT VIDEO 
DISTRIBUTION AMPLIFIER 
Ideal for video distribution applications. Features automatic 
gain adjustment plus twin on-board brightness and contrast 
controls for optimum picture quality on each output .The unit is housed 
in a compact ABS plastic case with an integral mounting flange 


Cat: QC-3438 


not included 


e Requires 12VDC power 
© Size 140(W) x 28(H) x 65(D)mm 


Was $89 


$40 


LONG RANGE VIDEO 
TRANSMITTER 

Transmit a colour or monochrome video and data signal 
(RS-422 or RS-485), or an audio signal over a Cat 5 
cable. 2 x 12VDC plugpacks included 


e Transmission range: Colour 1500m, B&W 2400m 
e Dimensions: 70(L) x 42(W) x 45(H)mm 


$80 


Limited stock, no rainchecks 


Cat: C-3425 | / 





Wi SECURITY 


BuDGET 4 GHANNEL 


DVR WITH 4 CAMERAS 

This great value DVR package is ideally suited to smaller home 
or office surveillance installations. It uses MJPEG video 
compression and can store over 150 hours of 

video on the installed 250GB hard drive 

Recording set-up is simple and various 

trigger modes can be set across the 

day including timer, motion 

detection, and manual recording <tr, 
[2220 = . 
in) 


sae 


The system comes.complete with: 


e 4-channel DVR with 250GB HDD, USB port, and 1 x composite video output 
e 4x weather resistant colour day/night cameras 

e Plug-in interconnection cables 9599 
© Remote contro 

e Mains adaptor and user manual Cat: QV-3063 


HANDS FREE COLOUR VIDEO DOOR PHONE 
You can view and talk to visitors at your door before letting them in, or you can sound an 
alarm to turn away unwanted guests. The CCD camera captures clear images even at night 
thanks to infrared illumination. You can hook up one additional monitor and camera to make 
a comprehensive front & back door surveillance system 

@ AV input/outpu 


°299 
¢ Mains powere Cat: QC-3615 


e Remote door release output 
Spare doorbell unit for QC-3616 $129 


e 7" TFT screen 





ORLD BAND AM/FM/SW RADIO RECEIVER 
A great radio with an amazing list of features. It uses a phase-locked loop (PLL) + 
for rock solid frequency stability and has AM/FM band (stereo), and three ‘ 
short-wave bands covering 1711kHz to 29999kHz . 


See website for full details 


@ Local/DX switch 
e |/F output 
e Requires 4 x D Batteries 


Was $139 


$25 


1W 14 LED TORCH 
Extremely bright LED torch with robust machined aluminium body. O-ring 
sealed for maximum protection. Requires 3 x AAA batteries. 


e Dimensions: 119(L) x 33(Dia)ymm 


Cat: S 


ADVANCED 2W 38 


CHANNEL UHF TRANSCEIVER 
This advanced UHF transceiver is certainly no toy - providing a range of up to 


10km line-of-sight. Save battery power by switching to the low setting (500mW) 


for local communications such as around the campsite. Includes a rechargeable 
li-ion battery and plugpack charger 
e CTCSS 


e Auto squelch & roger tone 


e Hi/Lo power output 
e Low battery display 


WEATHER STATION WITH 
WIRELESS RF SENSOR 
Have reliable local weather forecasts easily within 
reach with this attractive weather station. The indoor 
LCD display can be wall or desk mounted and 
features clock and calendar functions, indoor/outdoor 
temperature readings, humidity, barometric pressure 
and weather trend. Includes external transmitter 


/ 5 
Dimensions: 9499 
© Indoor display: 110(W) x 110(H) x 37(D)mm Cat: XC-0335 


External sensor: 55(W) x 83(H) x 24(D)mm 


All savings are based on original recommended 


Economy 250GB MPEG-4 DVR 


WITH ETHERNET 
Amazing value! A 4-channel 
multiplexer and digital video 
recorder with Ethernet port that 
allows password protected 
remote live access and control 
via a web browser. Features advanced motion recording, video loss detection, remote 
network record and back-up support. Supplied with a 250GB HDD and can be expanded 


up to 400GB. See website for specifications. $ 


© MPEG-4 compression 
Cat: QV-3079 


$200, 


e 250GB HDD included 

e Resolution: 352x288 pixels (CIF), 720x576 (Frame) 

© Max recording frame rate: 100 IPS (CIF), 25 IPS (Frame) C. 

e Software, power supply and manual included S” 250GB HDD — 
ancinne: 343/\N) y 2 992 = “a 

e Dimensions: 343(W) x 26(H) x 223(D) mm =, INCLUDED = 

Was $599 yy x 


ALA 
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ECONOMY 4 CHANNEL 250GB H264 DVR 
Quality image reproduction at a touch of a button. A multiplexer and digital video recorder with 4 
video inputs and Ethernet capability for remote access (with password protection) and control via 
a standard web browser. Features advanced H264 compression, VGA monitor connection, 
motion trigger recording, video loss detection, and USB back-up support. Fitted with a 

250GB HDD, it includes software & manual disc, power supply and quick start guide 


Resolution: 352 x 288 
pixels (CIF), 704 x 576 (4CIF) 
© Max recording frame rate 
100 IPS (CIF), 25 IPS (4CIF) 
Size: 343(W) x 59(H) x 223(D) mm 


a ee mms ~ —— - 

( RECREATIONAL SOLAR PANEL PACKAGES 

It's time to take advantage of the sun with these great recreational solar package deals! 
Our monocrystalline panels are by far more efficient than polycrystalline solar panels, and 
are strong and tough against harsh environments, Both packages come with solar 
regulators, & connectors - just add cable & batteries to ensure you get the most out of 
the sun 


1 x 80W Solar Panel 

1 x 12V 6A Solar Charge 
Controller MP-3128 
2 x Female PV Connector PS-5100 
2 x Male PV Connector + PP-5102 


900 


Cat 300 


ZM-9097 





2 x 80W Solar Panel ZM-9097 
1 x 12V 20A Solar 
Charge Controller 
3 x Female PV Connector 
3 x Male PV Connector 
1 x Solar Panel 'Y 
Lead 2 Socket to 
1 plug 300mm 
1 x Solar Panel 'Y 
Lead 2 Plug to 1 
Socket 300mm 





MP-3126 
PS-5100 
PP-5102 


PS-5110 


PS-5112 


For our full range of SW to 175W solar panels, 
connectors, mounting hardware, regulators, and 
solar batteries see in-store or website, 


Anise 
== 


Solar panel mounting 
hardware and batteries 
available separately. 
Check in-store or on 
our website. 











Limited stock, no rainchecks 
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POWER 


MAINS WIRELESS 

POWER MONITOR 

Save on energy bills and save the environment. With the sensor 
unit installed in your fuse box, your household power usage data 
is wirelessly transmitted to the indoor display unit up to 50m 
away. You can also scrutinise your week-to-date and year-to-date 
energy consumption. LCD display and sensor unit each run on 

2 x AA batteries (4 x AA batteries included) 


Cat: MS-6160 


© Display unit: _ x 80(W) x 42(D)mm 
© Sensor unit: 75(L) x 60(W) x 35(H)mm 


. 
ve ieen 


000's - 
sold ee 
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MAINS POWER METER 
The meter can tell you how much an appliance 
iS costing to run and tracks the actual power 
being used, It can also display the 
instantaneous voltage or current being drawn 
as well as peak levels etc. 


© 10A max rating. 
Was $29.95 


Cat: MS-6115 
$10 


SEALED LEAD ACID BATTERY CHARGERS 
These SLA chargers are fully automatic. When the battery's charged, the charger 
automatically switches to trickle charge and a green LED will show this. A red LED is lit 
when there is normal charging, Virtually any SLA battery can be charged 

but the higher the battery size, the longer the charge 


Short circuit and wrong polarity prevention 
* Will not charge a totally flat battery i.e. zero volts 


Two models available: 
6V MB-3525 Was $29.95 N 
12V MB-3526 Was $24.95 N 


ow $24.95 Save $5 
ow $19.95 Save $5 


Low FREQUENCY SINE WAVE INVERTER -1,200W 


Suited to commercial applications, this sine wave low 
ay frequency inverter uses low frequency switching 
with large toroid output transformers to give ultra 


| robust performance and surge ratings much higher 
, than conventional switchmode inverters. This results 
in lower standby power, lower heating and less 
wasted energy from the batteries. Being a pure sine 
wave, you can connect any device or appliance to the output 
even delicate electronics & equipment with variable speed motors. 


e 3m wired remote control 
e Fan cooled 


© Green Power function 

¢ Automatic voltage regulation 
e Reverse polarity protection © Overload protection 
¢ Input low/high voltage protection © Low battery alarm 
¢ Dimensions (L x W x H) 465 x 280 x 120mm 


Cat: MI-5180 


ORE iy. 
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N BATTERY GHARGER 
‘op charger capable of charging up to 8 
time. It provides super-fast charging and 


rol for each battery. 
°89 


Cat: MB-3554 


ANSMAN 
State-of-the-art desk 
batteries at the same 
individual charge con 





Charges the following: 
1 - 6 AAA or AA, 1 - 


Was $119 


4CorD,2x9V 


$30 


IN-GAR AA/AAA Ni-GD & Ni-MH 
BATTERY CHARGER 

Recharges 2 x AA or 2 x AAA Ni-CD or Ni-MH batteries using 
Delta V voltage detection which ensures the batteries are charged 
to their optimal levels for long life. Keep a spare set of batteries 
topped up and ready to go, wherever you are. 


© Dimensions: 130(L) x 
45(W) x 30(H)mm 


Was $18.95 


( 
| 





12/24V 25A SWITCHMODE 
BATTERY CHARGER wt 
High tech SLA battery charger for automotive, 

marine, motorcycle, workshop or industrial use. 

Features switchmode operation, multi-stage 

maintenance and charging, near-bulletproof 


performance and microprocessor control. It is also IP rated = 


for use in workshops & hostile environments. See website for full specifications & data sheets, 


oe G 
499 | MB-3608 


@ ow 


© Short circuit and reverse polarity protection 

e Anti-spark protection 

Standby, fault, mode selection and charging LED indicators 
© Safe to leave connected for months at a time 


SWITCHMODE MULTIVOLTAGE PLUGPACKS 
These switchmode plugpack adaptors are slim in size, lightweight, and 

feature manually selectable variable voltage outputs. All are MEPS 

compliant and come supplied with 7 plugs and a USB output 

socket. (MP-3318 does not include USB socket) 


lugpack Cat. MP-3310 $1¢ 
L) x 39( (H)mm 
ch -3312 $24.95 
)x 39(W) x 31(H)mm 
u pk Cat. MP-3314 $29.95 
L) x 39(W) x 31(H)mm 
pack Cat. MP-3316 $34.95 
x 50(W) x 30(H)mm 
ugpack Cat. MP-3318 
° See 96(L ) x 50(W) x 30(H)mm 


© Dimensions: 69( 
e Dimensions: 69(L 
© Dimensions: 69( 


7W 2-191 


© Dimensions: 96(L) 





$34.95 











‘REMOTE CONTROL LisHT WITH MAGNETIC BA 
An incredibly quick and versatile method of " 

creating fixed light. The base featuresan + 

extremely powerful set of magnets so you 24 j 

can fix it to a car, a metal beam, a tool 
box, a trailer or just about any metallic 
surface. Geautree 6 x AAA batteries. 


Was $24.95 


oy 





Cat: ST-3182 


$10 


LED TABLE LAMP 
Quick and easy lighting solution for your bedside table, living room, 


study, office or caravan. Six super bright LEDs brighten any dark 
710 
Cat: ST-3169 


area or you can dim the light for a softer ambience. 


© 6 LED Lights 

© On/Dimmer/Off switch 

e Pivoting light head 

e Pivoting neck 

e Requires 3 X AAA Batteries 


Was $24.95 


$14% 


1.5 WATT LED TORCH 
A great torch with 1.5W LED to produce a super bright output. It also has a specially 
designed magnifying lens to produce a more focused beam for precise illumination, 


2g 


© 2.5 hour battery life maneraaee 


© 2 x AA batteries (included) 
© Comes in nylon pouch and carry strap 


© Dimensions: 173(L) x 26(Dia.)mm Was $59.95 ae $30) 


Also available 1000 Lumens Luxeon Torch ST-3371 Was $189 Now $149 Save ao 





ADJUSTABLE LED SWIveL LIGHT 
Brighten up those dark corners in your kitchen cupboards, pantry, 
garage or caravan. 3 swivelling heads each with 3 LEDs and a 
mounting bracket for easy installation. 


© One touch on/off/dimmer operation 
© Requires 6 x AAA batteries 
© Dimensions: 310(L) x 75(W) x 55(H)mm 


on $24.95 





All savings are based on original recommended retail prices. Limited stock, no rainchecks — 
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HDMI OVER CAT 5 EXTENDER 

Boosts your video/audio transmission distance up to 60m (200ft) in HDTV 720p/1 080i 
format. With two low cost Cat 5/5e/6 cables, - can extend HDTV sources from DVD 
players, Blu-ray Disc player, PS3, PC, and any o 


ther 

TMDS compliant source to distant display monitors, 

embedded IR receiving and emitting units 

¢ HDMI 1.3 ¢ tang 7199 | 

° Faun oe i 799 | 
60(W. ) x 25(H Cat: AC-1689 


HDMI IN-LINE REPEATER/EXTENDER 
Extend the range of any HDMI device such as a monitor or TV, set-top 
box, DVD player, PC or gaming system up to 60 metres. 


24% | 95 
X24 | AC-1698 


IR Over CAT 5 EXTENDER/REPEATER KIT 
Contre) AV source equipment up to a distance of 
50 metres away with existing IR remote 
con ntrols over Cat 5 cable. The IR remote signals 
are piped down the Cat 5 cable for full control 
at the remote location, Suitable for home 
theatre, lecture theatres, AV rooms, conference 
rooms, shop window and merchandising 
displays. Extender, repeater, mains plugpack and 
emitters included. 


$35 


¢ Note: Multiple extenders are 
required for cable runs above 
e 10m to a maximum of 60 metres. 


Was $59.95 


Rourr 
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IR Repeater 


¢ Input: 1 x IR receiver, Output: 1 x Cat 5, 5 x IR extender 
© Receiver frequency: 20 - 60kHz, Power supply: 5VDC, 500mA 
© Dimensions: 62(L) x 50(W) x 23(H)mm 





(1. Mix GLuB USB DJ MIDI CONTROLLER 

| Mix, play and scratch your own MP3 tracks directly from your PC. The i-Mix gives you the 
control you lose wit Gong from a traditional mixer to a laptop. It sends MIDI data from the 
controller to your DJ software wi thout the inconvenience of mouse control. Complete with LE 
versions of Dec haere and Traktor 3 software. This is the ultimate tool for the performing DJ. } 


2-deck controller 
Mix 2 files in 1 controller 
SB powered, no extra power needed 
Totally portable, smaller & lighter than a laptop 
© 2 pro jog wheels 
| © Pitch, search and scratch 
| © 3 faders: 1 cross fade, 1 volume per deck 
e 6 EQ filters with 6 kills 


System requirements 

e Windows XP SP2 or Vista 
Pentium Ill or Athlon 1GHz 
© 512MB RAM 
© Dimensions: 3' 


Cat: AM-4250 








60(W) x 202(H) x 45(D)mm = Was $349 





Compact USB MEDIA PLAYER AND CONTROLLER 
USB compatible digital music controller that has the power to cue, play, manipulate and 

even scratch digital files. ae some FX in real time, plug and play your MP3s within any 

booting or searching time. It supports external USB mass 

storage devices up to 80GB 

See our website for full specifications 
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Caste O% 


¢ DSP effects 

Multi function JOG mode 
e VBR & te file support 
e Ultra-fast instant start cue 
© Dimensions: 204(W) x 215(H) x 93(D)mm 


Was $399 
Cat: AA-0499 





Also available 

hannel Cat. AM-4204 
Cat. AA-0493 
Cat. AA-0491 


$299 
$349 
$349 


During | March select from one of these items and 
receive a DJ Single Headphone with Handle 
Cat. AA-2059 valued at $34.95 absolutely FREE! , 


BATTERY POWERED 2.4GHZ AV SENDER 
Wireless and compact, this is the ideal solution when power availability and space are a 
consideration. Both transmitter and receiver operate on battery 

power. Connection to the AV source is via 3.5mm to RCA 

composite video and audio lead. 


Cat: AR-1852 


VHF UHF INDOOR TV ANTENNA AMPLIFIER 
This indoor TV antenna includes an amplifier. The amplifier has 24dB gain on VHF and 20dB 
gain on UHF as well as a gain control. It operates directly from the 240V 

mains power supply, so no extra plugpack is required. 

There is an auxiliary input socket also, for connecting a 

TV game, or any other device. 


“ 


DIGITAL INDOOR/OUTDOOR ANTENNA 
With its contemporary style design it will provide you 
with the high quality clear reception needed. The 


panel can be mounted to the wall; great for 
minimising space. AC adaptor included. 99 
Excellent for under eaves, 
balconies & apartments 


HOME THEATRE POWERBOARD 
Surge protection and filtering is provided to all your home theatre equipment connected to 
this powerboard as well as current protection via the in-built circuit breaker 


2 x 1m leads included 
e Each unit requires 

2 x AA batteries 
e 85mm wide 


Was $79.95 


Frequency: 40-862MHz 
Noise Figure: 5dB 
Size: 240(W)x165(D)mm 


Was $49.95 


VHF - 174-230MHz, UHF - 470-862MHz 
10dB antenna gain, 40dB total gain 
Dimensions: 502(L) x 235(W) x 76(H)mm 


e Provides protection to telephone, data via a 
network connection, satellite/cable 


TV and TV aerials 
949 95 
Cat: MS-4024 


Was $64.95 

HDMI LEADS WITH EXTENDER 

Normally you can't run an HDMI cable over a maximum of about 5 metres without using a 
booster. These cables solve this problem by adding an extender to give you a range 

of 15 or 20m with no need for additional power. The connectors have gold plated 
contacts. HDMI 1.3 and HDCP compliant. 


$15 


Cat WO? 7408 “$13 


Cat ‘WQ- 7409. "$199. 


5.8GHZ MATRIX AV SENDER 


| Allows you to watch or record one source in one 


room while you transmit a different source to another 
room. You can watch, record or transmit a composite 
video source or RF from your TV in any combination. 
It transmits on the 5.8GHz band for minimal 
interference, Includes remote control for 

transmitter and receiver 


© Transmission range: 100m 
© Power supply: 9VDC, 400mA 


Was $229 





es 
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This 10" driver is excellent as a woofer for jo quality speaker systems 
and contro! monitors. It's also great as a high performance subwoofer. 


6.5' HIGH-END MID-RANGE WOOFER 
A 6.5" driver capable of astounding bass extension. It will deliver incredibly 
deep bass that matches bigger sized woofers in a good enclosure design 
Suitable for Hi-Fi or home theatre applications 


e 80hms 
N99 ® | 95 
N99 ® | CW-2154 


© 6OWRMS 

© 850B 2.83V at 

Was $99.95 
IN-EAR DRIVER DOZING ALERT 
If you start to nod off while you are driving and your head falls 
forward, the Doze Alert will buzz loudly in your ear and help you 


avoid the danger of falling asleep at the wheel 
© Note: Use as an aid only. You should stop 
and revive every 2 hours to combat driver fatigue. 


Was $3.95 


© 8ohms 
© 150WRMS 
© 89dB 2.83V at 1m 


Was $179 


$2” 


BLUETOOTH® REAR 


VISION MIRROR WITH LOD MONITOR 
This 7" TFT monitor can be connected to an in-car DVD player and also 
used with your Bluetooth® phone for hands-free communication. You can 
even connect it to a reversing camera 
The high reflectivity of the 
device allows you to use it as 
a regular rear vision mirror 
’ n not in use as. a mc onitor 
2 composite video inputs 
e Built-in caller ID 
e Remote control included 


QM-3763 Was $299 9799 
, , ; 7 Cat: QM-3763 


Tis wat er re siatant metal bodied, CMOS 
camera is flush mounted and has inserts 

to allow for angled applications such 

as a Car rear vision camera 

e Viewing Angle: 92 degrees 

© 20mm dia. 

QC-3452 Was $169 


Limited time only, hurry while stocks last! 


$100 


Buy our Bluetooth 
Rear Vision Mirror 
with LCD Monitor 
QM-3763 and 
Flush Mount CMOS 
Camera QC-3452 
FOR ONLY $69 
SAVE $100 





7" LOD IN-CAR TV WITH REMOTE 
Featuring a motorised 7" TFT LCD screen, this unit fits into a standard 
automotive DIN opening and takes two extra video inputs and an input 
for a reversing camera. It also has composite video and audio posal 
Ideal for the caravan, motor home or yacht as well 


ayer wilh 3°TFT screen (IM: 3787 
Was $385 Now $259 Save $126 


\6110)_ 


©16 x 9 display format 

480 x 234 pixel resolution 
©24W power consumption 
©182(W) x 53(H) x 161(D)mm 


Was $269 


TOUCHSCREEN CAR CD/DVD PLAYER 

A complete in-car entertainment package, this touchscreen controlled multimedia 
player comes loaded with features including CD player, AM/FM radio, DVD player, 
built-in 4 x 2OWRMS amp plus an input for a 

reversing camera. Fully compatible with all 

modern audio and video formats and will accept 

inputs from just about any source including 

SD/MMC card, USB or an external media player 

like an iPod® 


Visit our website for full details 


Was $599 


CAR RADIO ANTENNA LINE PLUG 
Replacement or connector for antenna installation 


© Solder type with plastic strain relief 50 
© Standard antenna plug 


a. 


Ze, 
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Cat: PP-2041 














38 CHANNEL UHF CB RabpIO 


is will Keep you clearly in touch with the kids 
at up to 3km range feature the build quality 
of more expensive units. Perfect for camping, 
picnics in the bush, skiing and hiking trips. 
Channel, ee 0.5W 


979% 
ish to Talk (PTT) function Gato06-1008 


n channel, call tone and monitor functions. 
e Dimensions: 55mm(W) x 110mm(H) x 35mm(D) 


Noramally $34.95 


$15 


© Requires 3 x Te oe 
e Integrated Blue LED Torch 


Ask for 
a aemo 


YOUR LOCAL JAYCAR STORE 
Australia Freecall Orders: Ph 1800 022 888 
Albury Ph (02) 6021 6788 
Alexandria Ph (02) 9699 4699 
Bankstown Ph (02) 9709 2822 
Blacktown Ph (02) 9678 9669 
Bondi Junction Ph (02) 9369 3899 
Brookvale Ph (02) 9905 4130 
Campbelltown Ph (02) 4620 7155 
Coffs Harbour Ph (02) 6651 5238 
Ph (02) 9799 0402 
Ph (02) 4365 3433 
Ph (02) 9439 4799 
Ph (02) 9476 6221 
Ph (02) 9821 3100 
Ph 1800 022 888 
Ph (02) 4965 3799 
Ph (02) 4721 8337 
Ph (02) 8832 3121 


Newcastle 
Penrith 
Rydalmere 


Sydney City 
Taren Point 


Tweed Heads 


Wollongong 
VICTORIA 
Cheltenham 
Coburg 
Frankston 
Geelong 
Hallam 
Melbourne 
Ringwood 
Springvale 
Sunshine 
Thomastown 
Werribee 

Q 

Aspley 
Caboolture 
Cairns 
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Altronics USB MP3 Audio Player: so simple! 


If you have aneed to add music 
to any audio system — background 
music, for example, or even home 
music systems — and don’t want 
to continually do the CD shuffle, 
here’s a great little MP3 Audio 
Player from Altronics. 

All you do is copy the music 
required (in MP3 format) onto any 
USB storage, such as a flash drive 
as shown here (or if you want 
months of music, a USB hard drive!), 
plug it in, connect toa line level input, 
connect 12VDC and and press play. 

It has its own level control and with 
just three push-button switches (previ- 
ous track, next track and play/pause) 
it could hardly be simpler to control. 

If you don’t physically stop it, tracks 
will loop giving virtually unlimited 
length of playback, 

Apart from the fact that it just works, 
it’s housed in a rugged metal case so 
it will take the rough-and-tumble of a 
roadie’s goody bag. 

We tried it out for surf carnival 





music and were very impressed. The 
quality of reproduction is very good 
indeed (well, as good as MP3s and an 
outside PA system will allow!). 

It’s available from all Altronics 
stores, most dealers and through the 
Altronics website for $89.95 (Cat No 
A2710). 


Contact: 
Altronic Distributors Pty Ltd 
PO Box 8350, Perth Busn Centre, WA 6849 


Tel: 1300 780 999 Fax: 1300 790 999 
Website: www.altronics.com.au 








Electronics Workbench with the lot! 


Industrial ergonomics specialist, Actisafe, 
has developed a Electronics Workbench 
which can be customised specifically for 
the end user. 

They identified a need for a more spe- 
cialised product for electronics technicians 
after seeing that very little was available in 
this specific sector of industry. 

Each Actisafe Electronics Workbench 
can be fitted out with wiring, sockets and 
other power related facilities according to 
specific use. 
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It can also be completely fitted out with 
an antistatic configuration for sensitive as- 
sembly or repair applications. 

Made from industrial grade steel, the 
Electronics Workbench is powder coated 
to withstand any potential for rust and to 
be able to take all the knocks and bumps to 
which such equipment is often exposed. Di- 
mensions can be according to requirements 
and as many drawers as are needed can be 
factored into the design. 

The workspace for the technician has 
ample facilities and all tools and components 
can be neatly arranged on holders — off the 
workspace — and in within immediate reach. 

Actisafe manufactures its Electronic 
Workbench in a range of colours; however, 
in certain quantities customers can also 


Tel: 1300 852 397 Fax: 1300 882 529 
Website: www.actisafe.com.au 





Thermometer Probes oil 
offer -200° to | 











450° range ra 
a Two new 


full- immersion 
platinum resistance 
thonmomnter (PRT) probes from Hart 
Scientific (a division of Fluke) are 
designed to perform in extreme envi- 
ronments. 

The 5606 probe has a temperature 
range of -200°C to 160°C, while the 
5607 has a range of 0°C to 450°C. 
Probes, lead wires and junctions with- 
stand the entire temperature range. 

They are designed to perform in 
“full immersion” applications where 
both the transition junction and the 
lead wires must withstand tempera- 
tures covering the entire operating 
range of the probe. Such applications 
can include calibration or validation 
of sensors used in laboratory or bio 
freezers, walk-in refrigerators, auto- 
claves, ovens, stability test chambers, 
furnaces or incubators. 


Contact: 

Fluke Australia Pty Ltd 

Unit 26, 7 Anella Ave, Castle Hill, 2154 
Tel: (02) 8850 3333 Fax: (02)-8850-3300 
Website: www.fluke.com.au 


BIGAVR6 now available 


The new BIGAVR6 Development Sys- 
tem from mikroElektronika supports 64 
and 100-pin AVR (TOFP package) and 
gives designers an easy-to-use platform 
to try a multitude of designs. 

BIGAVR6 includes new features such 
as CAN Module, Serial EEPROM, RTC 
and many more. Each feature is sup- 
ported by examples written in mikroC 
PRO, mikroPascal PRO and mikroBasic 
PRO compiler for AVR. BIGAVR6 comes 
with full color printed documentation. 

The system price is $139.00 USD and 
it can be purchases via the mikroEle- 
ktronika website and through authorised 
distributors. 

For more information on the BIGAVR6 
Development System, visit the mikro- 
Elektronika website: www. mikroe.com 
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LCD SWITCHMODE | 
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AMPLIFIERS 
& FILTERS 


S/PDIF 
OUTPUT 


—» TOSUNK 
—* OUTPUT 


dsPIC33FJ64GP802 
MICROCONTROLLER | 


Fig.1: this block diagram shows the main 
circuit functions of the Digital Audio Signal 
Generator. It’s based on a dsPIC33FJ64GP802 
microcontroller (IC4) and features both 


CONTROL 
BUTTONS 


S WELL AS SINEWAVE outputs 

with low distortion, this Digital 
Audio Signal Generator produces a 
range of other waveforms which you 
would normally obtain from a high- 
quality function generator. These 
waveforms include square, triangle 
and sawtooth etc, as well as advanced 
functions that include waveform mix- 
ing, pulse and sweep modes. 

If you connect the SPDIF digital out- 
put to our high-quality Stereo Digital- 
to-Analog Converter (DAC), (SILICON 
CHIP, September-November 2009), 
you get a sinewave output with very 
low distortion in the audio band. We 
measured around 0.0006% THD+N 
(20Hz-22kHz bandwidth) for a 1kHz 
full-scale sinewave with a sampling 
rate of 48kHz and less than 0.001% 
THD+N for any frequency between 
20Hz and 2kHz. 

The distortion is less than 0.006% 
up to 20kHz (or 0.005% with a sam- 
pling rate of 96kHz). That is lower 
distortion than from any commercial 
audio generator that we know of. 

There is one important proviso. Us- 
ing a DAC for signal generation means 
that there will be high-frequency 
switching noise in the output. This is 
true whether you use an external DAC 
or the internal one which drives the 
analog outputs. 

Usually, this will not be an issue, 
however it is important to keep it in 
mind. If you use the signal as part of 
a noise or distortion test, the measur- 
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analog and digital outputs. 





SPO EANUCIONG Ene hatoraVialingheatunes 


Five waveform types supported: sine, square, triangle and two sawtooth 


Frequency range: 1Hz - 24kHz in 1Hz steps at 48kHz sampling rate or 
1Hz - 48kHz at 96kHz sampling rate (see text) 


Five waveform generation modes and four output modes (see Tables 1 


& 2) 


@ Runs off a plugpack (9-10V DC) or a battery (4 x AA or AAA cells). 
® Built-in battery voltage monitor with settable low battery voltage warning 


@ Status display for pulse and sweep modes, to show amplitude and 
frequency 


Sweep can be manually triggered or paused/resumed/restarted 


Digital output can be switched between “consumer” (S/PDIF, 20-bit data) 
and “professional” (AES/EBU, 24-bit data) modes 


Can enable pre-emphasis bit on digital output if desired 
10 setting banks for storing modes and configuration 
Digital LCD contrast and backlight brightness control 


ing equipment will need to be able to 
ignore residuals above 20kHz. 


Features 

Five waveform types are supported: 
sine, square, triangle and sawtooth up/ 
down. Both analog channels always 
produce the same waveform, although 
the frequencies and amplitudes are 
independently adjustable. In cer- 
tain modes, frequency or amplitude 
are fixed between the two channels 
but they can always be individually 
muted. 





The available frequency range is 
1Hz - 24kHz in 1Hz steps at the de- 
fault sampling rate of 48kHz. You can 
increase the sampling rate to 96kHz 
and the upper frequency limit is then 
48kHz. If you set the sampling rate to 
the third option, 44.1kHz, the upper 
frequency limit is 22.05kHz. These are 
the Nyquist frequencies — the highest 
frequency that can be digitally repre- 
sented at that sampling rate. 

Frequency accuracy and stability 
is limited by the crystals, so it should 
generally be within 50 parts per mil- 
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Fig.2: the circuit diagram for the main PC board. REG1, REG2 & IC1 are the main power supply components, while IC2 
& IC3 generate the clock signals. IC4 performs the signal generation and also interfaces to the LCD board. Pins 23-26 
drive op amps IC5a & IC5b to produce the analog signals, while pin 6 drives the TOSLINK & S/PDIF outputs. 
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Mode 
Locked 


Features 





channels 








Hab FRWiaVeonm—Eaelnelationplviiode's 


Single frequency, adjustable phase difference between the left & right 


Independent | Different frequencies can be output on the left and right channels 


Mixes signals of two different frequencies & amplitudes, output on both 
channels 
Amplitude alternates between two values with configurable on/off delays 
Frequency varies over time, ramping up or down over a specified time period 















sla Dew em Out pute ViOde's 
| Sampling Rate |_——Outputs Enabled =| Comment 


44.1kHz 


Digital (S/PDIF) only 


CD quality 


48.0kHz Digital (S/PDIF) and Analog DVD quality 
96.0kHz Digital (S/PDIF) only DVD-audio, etc 





96.0kHz Analog only Highest quality analog 


lions (ppm) or 0.005% at 25°C — a 
typical crystal frequency tolerance. 
Over a wider range of temperatures, 
the drift might be up to 100 ppm 
(0.01%). This translates to an actual 
1kHz frequency of between 999.9Hz 
and 1000.1Hz. We measured 999.95Hz 
from our prototype. 

The output amplitude ranges from 
OdB to -98dB in 1dB steps, as well 
as an “off” setting in place of -99dB. 
Amplitude accuracy is good, with a 
-90dB 1kHz sinewave actually being 
measured as -89.37dB using our Audio 
Precision System One. If you use the 
analog outputs, the 0dB amplitude 
level is close to 1V RMS. Alternatively 
if you use the recommended external 
DAC, 0dB translates to around 2V 
RMS, with much lower distortion. 


Waveform generation modes 


There are five main waveform gen- 
eration modes to choose from (see 


Table 1) and four output modes (see 
Table 2). Taken together, the waveform 
type, waveform generation and output 
modes make for a total of 100 differ- 
ent mode combinations. Any genera- 
tion mode can be combined with any 
waveform type, although you can’t 
have different waveform types on 
each channel. 

Table 4 gives specific information 
on each waveform generation mode. 


Circuit details 

The general details of the unit are 
shown in the block diagram of Fig.1. 
As is usual with a project of this 
complexity, it is based on a high per- 
formance microcontroller, IC4. This 
generates the digital and analog output 
signals, in response to commands from 
the control panel pushbuttons. It also 
drives the LCD panel. Note that there 
are two digital outputs: TOSLINK and 
S/PDIF coaxial. 


AD plications, 


RMS and music power testing for power amplifiers 


Speaker placement optimisation 


Sub-woofer or speaker crossover optimisation 


Finding faults in audio equipment 


Audio quality testing for analog or digital audio equipment with 
appropriate measurement equipment (THD, SNR, channel separation, 
intermodulation distortion, frequency response, etc) 


Analog circuit prototyping and development 
Testing DACs or other equipment that accept a digital audio signal 


Whenever you need an adjustable audio-frequency signal source. 
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Turning to the full circuit in Fig.2,1C4 
can be seen to bea dsPIC33FJ64GP802 
16-bit Digital Signal Controller. This 
microcontroller runs at up to 40MHz 
and has 64KB of flash program/data 
memory and 16KB of Random Access 
Memory (RAM). 

Because it’s a 16-bit processor, it can 
manipulate much larger numbers than 
an 8-bit microcontroller, improving its 
efficiency in dealing with audio data. 
Its Data Converter Interface (DCI), 
internal Digital-to-Analog Converter 
(DAC) and Direct Memory Access 
(DMA) support are all especially use- 
ful for this project. 

The dsPIC33 runs off 3.3V which 
is provided by an LM3940IT-3.3 low 
drop-out linear regulator (REG2). This 
ensures that the microcontroller can 
run with cells developing as little as 
0.9V each (3.6V total), by which time 
most of the energy has been extracted 
from them. You shouldn’t drain NiMH 
cells this low but it’s OK with alkaline 
or dry cells. 

The rest of the power supply is a 
little more involved. We need 5V for 
the LCD and its backlight. Because 
the battery voltage could be above 
5V (with NiMH cells being charged 
or fresh primary cells) or below 5V 
(NiMH cells being discharged or flat 
primary cells), the LCD supply needs 
to be able to increase or decrease its 
input voltage. We deliberately kept 
it simple by combining a discrete 
low drop-out linear regulator with 
a switchmode boost regulator. This 
keeps size and cost down and uses 
readily available parts while retaining 
reasonable efficiency. 

The discrete linear regulator con- 
sists of three transistors (Q1-Q3), zener 
diode ZD1 and two resistors. While 
it does not have particularly good 
load regulation its dropout is very 
low (around 0.1V) which means that 
when the battery voltage is below 5V 
it doesn’t waste much power. It is fol- 
lowed by the boost regulator which is 
built around IC1, an MC34063 switch- 
mode DC-DC converter. It switches 
power through the inductor at around 
100kHz, keeping the output at 5V. 

This ensures that the LCD continues 
running as long as the microcontroller 
does. It also keeps the LCD backlight 
brightness and contrast constant as the 
cells discharge. 

The 7805 regulator (REG1) is mainly 
there to protect the LM3940IT-3.3 from 
voltages above its maximum rating 
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S/PDIF & TOSLINK DIGITAL AUDIO SIGNAL GENERATOR coxto.sos0 


$1 = LEFT MUTE 
$2 = UP 

$3 = RIGHT MUTE 
S4 = LEFT 

$5 = SELECT 

S6 = RIGHT 

$7 = DOWN 


D5-D11: 1N4148 








Fig.3: the control board circuit. It consists of a 16x2 LCD module plus pushbutton switches S1-S7 and isolating 
diodes D5-D11. The microcontroller (IC4) on the main board reads the switch states and updates the display. 


(7.5V). The 1kQ & 200Q resistors asso- 
ciated with REG1 are used to increase 
its output to around 6.8V, ensuring that 
it always exceeds the battery voltage. 
That way, the battery can’t be drained 
when the plugpack is connected and 
it also allows rechargeable cells to be 
kept charged reasonably well. 


Clock generators 


There are two oscillators to produce 
the three sampling clocks. One runs at 
11.2896MHz (44.1kHz x 256), while 
the other runs at 24.576MHz (96kHz 
x 256). The 48kHz rate is generated 
within the microcontroller by halving 
the 96kHz clock. 

While the 11.2896MHz crystal has 
its own oscillator circuit (driven by 
IC2a, one section of a 74HC04 hex 
inverter), the 24.576MHz crystal uses 
the dsPIC33’s internal oscillator ampli- 
fier. It has a dual purpose — to generate 
the clock for 96kHz sampling and also 
to provide the dsPIC’s system clock. 

Fortunately, it’s easy to configure 
the dsPIC’s internal PLL to derive 
39.936MHz from the 24.576MHz 
crystal, which is close enough to its 
40MHz operating limit. As a result, the 
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microcontroller is able to shut down 
the 24.576MHz oscillator if the battery 
is flat to save some power. 

The 74HC393 ripple counter, IC3, 
has two purposes. First, it divides the 
oscillator frequencies to the S/PDIF 
encoding clock frequency we need, 
5.6448MHz & 12.288MHz, which is 
128 times the sampling rate in each 
case. Second, it ensures that the clocks 
have a 50% duty cycle. 


Digital outputs 

The digital audio signal is fed to 
both TOSLINK (optical) and coaxial 
outputs. For the optical output, the 
signal from the microcontroller’s 
Data Converter Interface (DCI) is sent 





Tal CRSHE Re nOnmalnce) 


Measurement @ 1kHz, SR = 48kHz, BW = 20Hz-20kHz 


directly to the TOSLINK transmitter 
(CON8). For coaxial, we use three in- 
verters from IC2, connecting them in 
parallel to buffer the signal which is 
then coupled via the 150nF capacitor 
and fed to a resistive divider to pro- 
duce the correct voltage and imped- 
ance levels for S/PDIF signals. 


Analog outputs 

The dsPIC’s internal DAC is a Delta- 
Sigma type. It’s much like the SILICON 
CHIP Stereo DAC but has inferior audio 
quality. Its residual switching noise 
is fairly high and is at 12.288MHz 
or 24.576MHz, depending upon the 
sampling rate. 

The dsPIC33 actually has four DAC 






Internal DAC External DAC 













Signal-to-Noise Ratio 


Attenuation at 20Hz 


Channel Separation -66dB -107dB 









Attenuation at 20kHz 
Attenuation at 40kHz (SR = 96kHz) 





0.06% 0.0006% 
-66dB -111dB 












-0.07dB -0.013dB 
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This is the view inside the prototype using 
the Jaycar case. The main board mounts 

in the base, while the control board is 
installed on the lid and the two connected 
via a ribbon cable & IDC connectors. The 
full construction details will be in Pt.2 next 
month. The photo below right shows the 
digital and analog outputs at the top of the 


case. 


output pins, ie, differential outputs for 
the left and right channels. As recom- 
mended in the dsPIC33 data sheet, a 
pair of op amps is used to make the 
conversion from differential to single- 
ended outputs. In fact, we have used 
an LMC6482, a dual CMOS rail-to-rail 
amplifier (IC5), for this task to get the 
best signal quality from the limited 
supply rail of only 5V. 

In order to remove most of the high- 
frequency switching noise, we have 
added two filter stages to the dif- 
ferential amplifier stages of IC5. The 
first is the active filter in the op amp 
feedback networks, comprising the 
150pF capacitors and 13kQ resistors. 
The second filter involves the passive 
filters (100Q and 15nF capacitor) after 
the 10uF output capacitors and just 
before the output connectors (two 
RCA sockets). 


Control panel 

All the components mentioned thus 
far are mounted on the main PC board. 
It is connected to the control panel PC 
board via CON3, shown at the lefthand 
side of Fig.2. 

The circuit of the control board is 
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shown in Fig.3. It ac- 
commodates the LCD 
module and seven push- 
button switches. The 
two boards are connect- 
ed via a 16-wire ribbon 

cable with IDC headers, ie, from CON3 
on Fig.2 to CON9 on Fig.3. 

The LCD’s backlight brightness and 
contrast are regulated by the microcon- 
troller. The brightness is adjusted via 
an NPN transistor (Q4) which is pulse- 
width modulated at 50kHz; increasing 
the duty cycle increases the brightness. 

This not only allows you to adjust 
it as desired (via the relevant push- 
button) but also saves battery usage 
because only a low-value (5.6Q) cur- 
rent limiting resistor is required. The 
default 25% duty cycle allows the 
LCD to be viewed under virtually any 
lighting condition without being too 
much of a drain on the battery. 

The contrast control is a little more 
tricky, since we need a variable current 
sink to adjust it properly. This too is 
achieved via a 50kHz PWM signal from 
pin 4 of IC4 to the base of NPN transis- 
tor Q5 which pulls current from the 
LCD display through a 1.5kQ resistor. 


DIGITAL OUTPUTS 
S/PDIF TOSLINK 


em 












ANALOG OUTPUTS 


26 


If the resistor is switched on by Q5 for, 
say, 50% of the time, this makes the 
circuit roughly equivalent to a 3.0kQ 
resistor. A 100nF MKT capacitor filters 
this switching to provide a variable 
supply to the LCD between its Vcc 
and Vo pins. 


Button multiplexing 

While 28 pins on a microcontroller 
may seem like a lot, in reality it was 
difficult to wire up everything needed 
for this project. Of the 28 pins, nine are 
dedicated to power supply, the main 
oscillator or reset functions, leaving 17 
general-purpose pins. After subtract- 
ing the signal generator and battery 
monitoring functions, we’re left with 
only nine for both LCD communica- 
tions and button sensing for the user 
interface. 

Communicating with the LCD with- 
out additional components requires at 
least seven pins, four for data I/O and 
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IP67 polycarbonate enclosure 
with transparent lid, 171 x 121 
x 55mm (Jaycar HB-6218) or 
186 x 146 x 75mm (Altronics 
H-0330) 

2 16-pin IDC crimp connectors 

1 4AA side-by-side battery holder 
with leads (or 2 x 2AA side-by- 
side battery holders) 

1 SPST rocker switch (Jaycar 
SKO0960, Altronics S3188) or 
miniature/sub-miniature toggle 
switch 

2 4.8mm female spade crimp 
connectors (only if SKO960/ 
$3188 switch or similar is 
used) 

1 2.1mm bulkhead male DC 
power connector (Jaycar PS- 
0522, Altronics P-0622) 

1 300mm length of 16-way ribbon 
cable 

1 300mm length of double-sided 
tape 

1 300mm length of red medium 
duty hook-up wire 

1 300mm length of black medium 
duty hook-up wire 

Optional: 4 x low self-discharge 
AA 2000mAnh NiMH cells 
(Jaycar SB1750, Altronics 
$4705 x 2) 

Optional: 9V 500mA DC 
regulated plugpack or 7.5V 
500mA DC unregulated 
plugpack, with 2.1mm ID 
plug (nominal output 9.5V 
@ 250mA, acceptable range 
9-11V) 


Main Board 

1 PC board, code 04203101, 109 
x 102mm 

1 100uH bobbin inductor with 
2.54mm pin spacing (Jaycar 
LF-1102) or 1 x 100uH axial 
inductor (Altronics L7034) 

1 PC-mount RCA connector 
(black) 

1 PC-mount RCA connector 
(white) 

1 PC-mount RCA connector (red) 


three for control. Fortunately, there 
is a way to connect the seven buttons 
using the two remaining pins, by time- 
multiplexing the LCD I/O lines. 
When there is no communication 
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1 16-pin IDC socket 

3 2-pin polarised headers 

3 2-pin polarised header 
connectors 

1 2-pin shorting block 

6 M3 x 6mm machine screws (or 2 
if Altronics H-0330 box is used) 

2 M3 nuts 

2 M3 flat washers 

2 MS star washers 

1 PC-mount TOSLINK transmitter 
(Jaycar ZL-3000, Altronics 
Z-1601) 

1 28-pin narrow machine-tooled 
IC socket 

2 14-pin machine-tooled IC 
sockets 

2 8-pin machine-tooled IC 
sockets 


Semiconductors 

1 MC34063 switchmode DC-DC 
converter (IC 1) 

1 74HC04 hex inverter (IC2) 

1 74HC393 dual 4-stage ripple 
counter (IC3) 

1 Microchip dsPIC33FJ64GP802 
microcontroller programmed 
with 0420310A.hex (IC4) 

1 LMC6482 dual op amp (IC5) 

1 BC327 transistor (Q1) 

2 BC337 transistors (Q4,Q5) 

4 BC549 transistors (Q2,Q3, 
Q6,Q7) 

1 LM7805T 5V regulator (REG1) 

1 LM3940IT-3.3 or TS2940CZ-3.3 
3.3V regulator (REG2) 

4 1N5819 Schottky diodes 
(D1-D4) 

1 5.1V 1W zener diode (ZD1) 


Crystals 

1 24.576MHz crystal (HC-49, low 
profile if possible) 

1 11.2896MHz crystal (HC-49, 
low profile if possible) 


Capacitors 

3 100uF 16V electrolytic 
1 47uF 16V electrolytic 
6 10uF 16V electrolytic 
1 10uF 16V tantalum 


occurring with the LCD, its I/O lines 
are unused and are high impedance. 
So, we connect these four pins to one 
end of each of the seven buttons (six 
sharing three lines between them). The 


1 150nF MKT polyester or 
polycarbonate 

8 100nF MKT polyester or 
polycarbonate 

2 15nF MKT polyester or 
polycarbonate 

3 150pF ceramic 

1 68pF ceramic 

3 33pF ceramic 


Resistors (0.25W, 1%) 

1 10MQ 1 3902 

3 100k2 1 2200 

1 47kQ 1 200Q 

2 33kQ 1 180Q 

4 13kQ 1 1500 

2 11kQ 2 1002 

7 10kQ 1 10Q 

1 1.5kQ 1 10Q 1W 

2 1kQ 212 0.6W 5% 
1 6202 7 0Q (or wire links) 
1 560Q 


Control Board 

1 PC board, code 04203102, 87 
x 73mm 

7 1N4148 diodes (D5-D11) 

1 100nF MKT polyester capacitor 

1 5.6Q resistor 

1 0Q resistor (or wire link) 

1 16-character x 2-line alpha- 
numeric LCD with backlight 
(Jaycar QP-5512; Altronics 
Z-7013) 

7 tactile pushbutton switches with 
long actuators (Altronics $1119) 

7 button caps (Altronics S-1482) 

1 16-pin IDC socket 

1 16-pin single row female header 

1 16-pin single row male header 

6 M3 x 9mm tapped Nylon spacers 

4 M3 x 12mm tapped Nylon 
spacers 

4 M3 x 6mm machine screws 

4 M3 x 10mm countersunk 
machine screws 

4 M3 x 15mm machine screws 

2 M3 nuts 

Note: for Altronics box replace the 

12mm spacers with 9mm spacers, 

delete the M3 nuts and add 8 x M3 
star washers 





other side of each button is connected 
via 1N4148 diodes to two NPN transis- 
tors, Q6 & Q7; the diodes are on Fig.3 
while the transistors are on Fig.2. 
When those two transistors are 
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Fig.4: this the default Locked Mode 
display. The unit generates a 1kHz 
sinewave signal with a 180° phase 
difference between the two channels. 





display. Both channels output a 
sinewave which starts at 20Hz and 
ramps up to 20kHz over a 10s period. 





Fig.6: the default Pulsed Mode 
display. Both channels alternate 
between 0dB and -30dB amplitude 
each second (100ms high; 900ms low). 








Fig.7: the output/wave type setting 
display. In this case, the sampling 
rate is 48kHz and a sinewave is being 
generated. 


switched off by the microcontroller, 
the diodes ensure that they do not 
affect the LCD I/O lines, regardless of 
whether any of the buttons are pressed. 
However, we can sense the button state 
when those transistors are turned on 
(one at a time) while we simultane- 
ously enable the pull-up resistors on 
the four LCD I/O lines, pins 17, 18, 21 
& 21 of IC4. 

In this state, any button that is 
pressed will pull its corresponding I/O 
line low if its associated transistor is 
actively sinking current. Thus we can 
periodically scan the buttons without 
affecting the LCD. 


Battery charging 

As mentioned, Nickel Metal Hy- 
dride (NiMH) rechargeable cells can 
be used to power the unit and you can 
adda 10Q 1W resistor to trickle charge 
them whenever the plugpack is con- 
nected. We’ve provided an appropriate 
mounting point on the PC board. 

The final trickle charge current for 
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an NiMH cell varies somewhat but is 
typically between C/10 and C/40, ie 
1/10th to 1/40th of its rated amp-hour 
capacity. We’ve set the resistor so that 
it provides a little under 100mA to 
the cells once they are fully charged, 
which equates to a rate of C/20 for 
2000mAh cells. Keep in mind that 
the charge current will be appreciably 
higher than this when the cells are flat, 
as it decreases during charging. 

If you use cells with a lower ca- 
pacity than 2000mAh then you need 
to increase the value of the resistor 
accordingly. For example, 800mAh 
cells would require a 27Q 1W resistor 
rather than the 10Q resistor specified. 
For 600mAh cells, you would use 33Q. 
We don’t recommend you exceed C/20 
for any NiMH cells. 

Trickle charging is a lot slower than 
removing the cells and charging them 
properly but it is more convenient. 
This is especially true if you will 
generally run the signal generator off 
mains power with occasional battery 
use in-between. This way, the battery 
will always be ready for those times 
you need to take it into the field or are 
away from aconvenient power point. It 
also saves you the hassle of having to 
unscrew the lid to gain access to them. 

Heat dissipation in the resistor will 
be kept under its 1W rating as long as 
the battery never goes below 3.6V. It’s 
not a good idea to discharge NiMH 
cells to that extent anyway. If you do 
apply DC power with a battery below 
3.6V, its voltage should rise rapidly 
and reduce the charge current to the 
safe range but the best option in that 
case would be to remove the cells and 
re-install them once they have been 
properly charged. 

If you install this resistor, you can 
only use NiMH or Nicad cells in the 
device. If you will ever use alkaline or 
dry cells, do not install it or they might 
overheat and leak if you accidentally 
plug it into DC power. 


Software details 

The software development for 
this project was complicated by the 
number of modes and features and 
because all the modes have to run in 
real time up to the maximum 96kHz 
sampling rate. We were able to pack 
it all into the 64KB of flash memory — 
but only just. 

The software consists of a number 
of modules: 
@ LCD display routines 





® Button sensing & repeat logic 

@ Interface code— determines what to 
display on the LCD and how to react 
to button presses 

@ Digital & Analog output control 

@ Waveform generation (sine table 
lookup, linear interpolation, other 
waveform calculations) 

® Output amplitude scaling 

@ Waveform generation modes (mix- 
ed, sweep, pulsed, etc) 

@ S/PDIF encoding 

@ Direct Memory Access (DMA) Inter- 
rupt Servicing 

® Communication between the inter- 
face code and the waveform generator 
@ EEPROM emulation for storing 
settings in flash memory (provided 
by Microchip) 

®@ Battery monitoring & power saving 

The interface code runs in the main 
loop, while all the waveform genera- 
tion happens asynchronously in the 
DMA Interrupt Service Routine (ISR). 
This way, the time-critical waveform 
generation has absolute priority. If it 
did not provide the output data within 
a certain amount of time in all cases, 
the waveforms would be subject to 
glitches. In practice, this scheme 
works well because even though the 
interface only has a small percentage 
of the CPU time remaining to run, it 
is not an intensive task so the delay is 
not noticeable. 

What ties it all together is the com- 
munication code that passes data from 
the interface to the ISR. It is imple- 
mented so that changes in the output 
are as seamless as possible. 

Simultaneous analog and digital 
output is only available at the 48kHz 
sampling rate. This is because at 96kHz 
we only have half as much time to gen- 
erate the waveform data and it’s simply 
too slow to output both sets of data. 
We can’t enable the analog outputs at 
44.1kHz either because the DAC clock 
input is less flexible than the DCI’s. 


Real-time processing 

With the microcontroller running at 
40MHz and outputting audio data at 
96kHz, we only have 40M/96k = 416 
processor cycles to generate and out- 
put each data point for both channels. 
This may sound like plenty of cycles 
but there is much to do in that time. 
The steps set out in Table 5 must occur 
for each set of four samples that are 
output (experimentally determined to 
be the optimal number). 

Because this all has to be executed in 
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Fig.8: this screen grab shows a 1kHz 
sinewave from one of the analog 
outputs. 
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Fig.9: this is the 1kHz triangle wave 
output from one of the analog outputs. 


under 416 cycles per sample under all 
circumstances (in reality slightly less), 
it became obvious that we needed to 
specialise the ISR routines for certain 
modes. 

The final version of the software has 
31 different ISR subroutines. Each one 
covers some subset of the 100 possible 
mode combinations. Some handle a 
single mode, others several. 

The more complex the mode com- 
bination, the more specialised the 
ISR must be to run fast enough. It’s 
a balancing act between having few 
enough routines to fit in flash memory 
but specialising them sufficiently to 
run fast enough. 

As an example of a mode-specific 
ISR, there is one specifically to handle 
a high to low frequency geometric 
sweep with a sinewave format at the 
48kHz sampling rate. Whenever you 
change the mode, the code determines 
which handler is appropriate and 
installs it. 

Sinewave generation is the slowest 
of all the waveforms. Because it takes 
too long to calculate the sine values 
from first principles, we use a 6000 
entry quarter-sine table stored in the 
flash memory. This takes up approxi- 
mately 18KB of the available 64KB. 
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Locked Mode 


Options: Frequency (Hz), phase difference between channels (0-360°), left channel 
amplitude, right channel amplitude. 

Output: Each channel generates a waveform of the same type and frequency, with 
independent amplitudes. The phase difference between the channels is maintained at 
the specified number of degrees. 

Uses: As well as general signal generation duty, especially when you want both chan- 
nels to provide identical signals (ie, set phase difference to 0°), this could be used (for 
example) to test the power delivery capability of a bridged stereo amplifier, by feeding 
the same sine waveform to its two inputs 180° out of phase. 


Independent Mode 

Options: Left channel frequency (Hz), right channel frequency (Hz), left channel am- 
plitude, right channel amplitude. 

Output: Each channel generates a waveform of the same type, with independent am- 
plitudes and frequencies. There is no fixed phase relationship between the channels, 
although if one frequency is an integer multiple of the other the generator will attempt 
to keep them in phase (eg, 1kKHz & 2kHz). 

Uses: Could be used, for example, to measure high-frequency feed-through between 
channels or as two independent simple signal generators. 


Mixed Mode 

Options: Frequency A (Hz), frequency B (Hz), amplitude A, amplitude B. 

Output: Both channels generate the same waveform, although they can be independ- 
ently muted. The output consists of the average of the two waves specified. There is 
no fixed phase relationship between the waves, although if one frequency is an integer 
multiple of the other the generator will attempt to keep them in phase. Because they 
are averaged, the maximum amplitude of either of the two waves is effectively half 
that as in the other modes. 

Uses: Could be used to measure intermodulation distortion with the correct analysis 
equipment (eg, FFT analyser) or alternatively, used when you need a repetitive wave- 
form with some harmonics. 


Pulsed Mode 

Options: Frequency (Hz), on amplitude, off amplitude, on time (0-999ms), off time 
(0-9999ms). 

Output: Both channels generate the same signal but can be independently muted. The 
output consists of the specified waveform and frequency, with a varying amplitude. The 
scale is set to the “on amplitude” for the period of “on time”, then it changes to the “off 
amplitude” for the period of “off time”. This process repeats forever. Both amplitude 
changes occur on the first available zero crossing to prevent glitches in the output un- 
less the frequency is so low as to make it impractical (<500Hz, lower in some modes). 
Uses: Primarily to measure “headroom” or “music power” of an amplifier but there 
are other situations where a pulsed waveform may be useful. 


Sweep Mode 

Options: Start frequency (Hz), finish frequency (Hz), sweep time (0-99.9s), off time 
(0-99s), amplitude. 

Output: Both channels generate the same signal, although they can be independ- 
ently muted. The signal consists of the specified waveform and amplitude, with the 
frequency sweeping between the specified start and end points. If the start frequency 
is set lower than the finish frequency then it will sweep up, otherwise it will sweep 
down. By default, the sweep rate is exponential, which means that the time it takes 
for the frequency to double (or halve) is consistent. However, if for some reason you 
want the sweep to have a constant rate of frequency change (in Hz) you can enable 
the “linear sweep” mode. 


Uses: Frequency response measurements for analog equipment and speakers, speaker 
crossover and placement optimisation and sub-woofer matching. 
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fablefo-sRealshimelprocessingssteps, 


(1) Enter ISR 
(2) Save register context 
(3) For each of the four samples: 


(a) Calculate the next waveform point value; 
Scale it to the appropriate amplitude; 
If mixing, calculate the other waveforms and average them; 
If outputting S/PDIF, perform S/PDIF bitstream encoding; 
If analog outputs are active, place sampling value in DAC buffer; 


Update the waveform position; 


Determine whether we are in a special mode (pulsed or sweep); 
Adjust amplitudes/frequencies over time as necessary; 


i) Write to DMA buffer. 
(4) Clear interrupt flag 
(5) Restore register context 
(6) Leave ISR 


Normally, tables stored in flash on 
a dsPIC device take up 50% greater 
space than you would expect because 
of the way it packs 16-bit data words 
into the 24-bit flash. However, we 
came up with a way to use all 24 bits 
of each instruction word to store the 
sine table data. 

The possibility of packed flash 
storage for data is mentioned in the 
Microchip documentation but they do 
not explain how to do it. In the end 
we had to “pretend” the sine values 
were instruction op-codes and use 
the TBLRDL and TBLRDH assembly 
instructions to access them. 

The remaining subroutines in the 
software are straightforward, if some- 
what complex. The main loop scans 





Are Your issues 
Heting Hou-kared? 


Are your Siticon Cuip copies getting damaged or dog-eared just 
lying around in a cupboard or on a shelf? Can you quickly find 





to see whether any buttons are pressed 
and uses some logic to determine what 
any given button does, depending on 
the current screen. It then instructs 
the LCD to update and, if necessary, 
changes the waveform generation 
settings. All the while, the waveform 
generation code is running as needed 
to keep the DMA buffers full. 


S/PDIF output 


The S/PDIF output code is a little 
tricky. The S/PDIF bi-phase serial 
stream encodes 64 bits per sample, so 
for 96kHz the bit rate is 96,000 x 64 
= 6.144Mbits/second. Logically, the 
easiest way to generate this stream 
is with some kind of serial output 
peripheral, such as SPI. However, the 
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bi-phase (aka NRZI) encoding compli- 
cates matters. 

Rather than adding external bi- 
phase encoding hardware, we decided 
the best approach was to double the 
serial bit rate and do the bi-phase 
encoding in software. This makes the 
maximum bit rate 12.288MHz. For- 
tunately, this is within the capabili- 
ties of the Data Conversion Interface 
(DCI) unit in the dsPIC33. However, 
the maximum clock rate it is able to 
generate internally is the master clock 
divided by four, ie, 1OMHz. 

The solution is to generate the clock 
externally and use the DCI in slave 
mode. The 12.288MHz clock signal 
from the 74HC393 is fed into the DCI 
and this determines the rate at which 
data is read out of RAM via DMA and 
streamed to the DCI data output. 

In order to make the software bi- 
phase encoding fast, a 256-entry, 16-bit 
look-up table is used. This allows us 
to take eight bits of data and with a 
single RAM lookup and conditional 
bit inversion, compute the bi-phase 
encoded bit sequence. 

Then there’s the issue of the logical 
bitstream generation, ie, coming up 
with the S/PDIF data stream itself. It 
involves combining the audio sam- 
pling data with some status bits. We 
generate a table of these bits when 
the mode is set and feed them into 
the logical stream as it’s generated to 
save time. 


What’s coming 

That’s all for this month. Next 
month, we’ll show you how to build 
the two boards and install them in 
the case. Sc 
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Audio Power Amplifier Design Handbook b 
Douglas Self. 5th Edition, published 2009. Soft 
covers, 190 x 235mm, 463 pages. ISBN 978 0 
240 52162 6. RRP $130.00. 


This is the latest edition of the book 
that SILICON CHIP reviewed in Septem- 
ber 2006. For those not familiar with 
Douglas Self, he has spent the last few 
decades diligently analysing audio 
power amplifier designs in order to 
fully understand them. 

As a result, he has pioneered sev- 
eral techniques which are now virtu- 
ally standard in hifi amplifier design, 
resulting in major fidelity improve- 
ments. 

This edition adds three chapters: 
“Class-XD: Crossover Displacement 
Technology”, “Power Amplifier Input 
Systems” and “Input Processing And 
Auxiliary Subsystems”. 

In addition, several of the previously 
existing chapters have been improved, 
including the addition of three newly 
discovered sources of amplifier distor- 
tion, bringing the total to eleven. The 
new edition also has 35mm wider 
pages than the last, which means the 
diagrams are larger and easier to read, 
as well as leaving room for additional 
text. 

The first new chapter, on the Class- 
XD topology, is quite interesting and 
describes technology that the Author 
has developed for Cambridge Audio. It 
also features a comparison of the effi- 
ciency/performance trade-offs that are 
inherent in analog amplifier design. 
His new output stage is a compromise 
which offers better efficiency than 
Class-A, while retaining some of its 
low distortion characteristics. 

As is typical of his work, he doesn’t 
just talk about the benefits but il- 
lustrates them with comprehensive 
graphs showing distortion vs. power 
measurements for several different 
output configurations. 

The second new chapter, on input 
systems, has some useful information 
about audio signal levels, op amps 
and filtering arrangements. The early 
portion deals with audio signalling 
basics — the signal level, balanced 
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and unbalanced transmis- 
sion etc. It then goes into 
detail about the challenges 
of input design. 

Despite the title, analog 
outputs are also covered, 
both balanced and unbal- 
anced types. The chapter 
contains several useful 
schematics for imple- 
menting high-perform- 
ance input and output 
systems. 

The third new chapter, 
on auxiliary subsystems, 
is relatively short but 
touches on a number of 
important subjects. It in- 
cludes three very useful schematics 
—acombined subsonic and ultrasonic 
filter to remove unwanted frequencies 
from audio signals, a simple LED bar- 
graph power meter and a circuit for 
switching an amplifier on when an 
input signal is present. 

There are several other simpler 
schematics and a discussion of ground 
lift switches, signal phase reversal, 
electronic crossovers and infrared 
remote controls etc. 

For those unfamiliar with the earlier 
edition, the remainder is jam-packed 
with graphs, schematics, tables and 
fascinating insights about the inter- 
nal workings of power amplifiers, as 
well as techniques to optimise their 
performance. 

A typical Douglas Self approach 
to any sub-system is to break it into 
pieces, quantify how much each di- 
verges from ideal behaviour, devise a 
number of alternate approaches, then 
measure the performance of each. By 
using this technique throughout the 
design, he is able to demonstrate not 
only the best overall configuration 
but impart to the reader a profound 
understanding of how he arrives at 
that conclusion. 

As an example, in the section ex- 
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plaining the Voltage Amplification 
Stage (VAS) — it joins the input and 
output stages — the Author presents 
six different implementations. He then 
goes on to discuss the relative merits 
of each and ultimately determines 
which contributes the least distortion. 
Other considerations, such as noise, 
temperature and reliability, are also 
examined when appropriate to that 
chapter. 

It isn’t all about transistors and cir- 
cuits, though. The first chapter does 
a good job of explaining why meas- 
urements are vital for improving the 
sound quality of a power amplifier and 
justifies why the particular techniques 
he relies on (eg, THD comparisons) are 
a valid way to determine whether any 
given change can be said to improve 
sound quality or not. 

This is important since if there is 
no definitive way to determine which 
design is better, then it’s impossible 
for any two people to agree on how to 
go about designing a good amplifier. 
Also, it’s worth noting that this book, 
like the previous edition, has a chapter 
on digital (Class D) amplifiers. 

... continued on page 103 
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A Low Capacitance 
Adaptor for DMMs 


This neat little adaptor allows a 
standard digital multimeter to 
measure low values of capacitance 
— from less than one picofarad to 
over 10nF. It will allow you to 
measure tiny capacitors or stray 
capacitances in switches, 
connectors and wiring. 
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By JIM ROWE 


provide capacitance measuring ranges, these 

are generally not particularly useful when it 
comes to measuring low value capacitors or the stray 
capacitance associated with connectors, switches and 
other components. 

For most of these small capacitance measurements 
you normally need to use a dedicated low-value 
capacitance meter and these can be a bit pricey. 

The Adaptor is easy to build, with all of the 
components mounted on a small PC board. The 
board fits into a box which is small enough to 
be used as a dedicated ‘low capacitance probe’ 
for the DMM, making it well suited for measur- 
ing stray capacitances. Just about any modern 
DMM is suitable for the Capacitance Adaptor, 
provided it has an input resistance 
of 10MQ or 20MQ. 


A Ithough some modern digital multimeters do 


How it works 


Essentially the 
Adaptor works as “~~ 
a capacitance-to- 


DC-voltage con- \ 

verter, as shown iy ¢ 

in Fig.1. o 
First we gener- 


ate a square wave ‘clock’ 
signal with a frequency 

of between 110kHz and 
1.1kHz (depending on the 
measuring range) using a sim- 
ple relaxation oscillator based on 
capacitor C1, resistor R1, trimpot VR1 


SCHMITT 
BUFFER 


SQUARE WAVE 


OSCILLATOR BUFFER 


Cx 
(CAPACITOR 


UNDER TEST) 
T2 


and a Schmitt trigger inverter. This square wave signal is 
then passed though a Schmitt buffer stage to ‘square it up’ 
and produce a waveform with very fast rise and fall times. 

The output from the Schmitt buffer is then split two ways 
and passed through identical resistors R2 and R3. Then 
they are fed to the two inputs of an exclusive-OR (XOR) 
gate. The signal which passes through R2 has a small trim- 
mer capacitor VC1 connected from the ‘output end’ of R2 
to ground, while the signal which passes through R3 has 
the capacitance which is to be measured connected from 
the output end of R3 to ground (ie, between terminals T1 
and T2). 

So each signal is fed to the inputs of the XOR gate via 
an RC delay circuit. The combination of these two RC 
delay circuits and the XOR gate form a simple ‘time delay 
comparator’. 

Remember that when both inputs of a XOR gate are at 
the same logic level (either high or low), its output is low. 
And whenever the two inputs are at different logic levels, 
its output switches high. This is summarised in the truth 
table associated with Fig.1. 

Now consider the situation where there is no discrete 





Here’s a view inside the 
open low capacitance adaptor, 
looking towards the unknown 
capacitor terminals. The jacks on the 
right-hand end connect via banana leads to the digital 
multimeter — although elsewhere in this article we 
give a possible “plug-in” alternative which saves you 
using leads at all. 
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Fig.1: it’s essentially a capacitance- 
to-DC-voltage converter, as this block 
diagram shows. The truth table for 
the exclusive-OR gate is shown above. 


capacitor connected between the test terminals, so there 
will only be a small ‘stray’ capacitance between them. As 
a result, there will only be a very short delay in the signal 
passing through R3 to the lower input of the XOR gate. 

If trimmer VC1 is set to provide the same low capacitance 
for the signal passing through R2, the two signals applied 
to the inputs of the XOR gate will be delayed by the same 
amount of time, and so will arrive at the gate inputs ‘in 
sync’ — rising and falling at exactly the same times. 

In this situation the output of the XOR gate will remain 
low at all times, because both inputs of the gate are always 
high or low, both switching together between the two levels. 
But when we connect an unknown capacitor (Cx) between 
terminals T1 and T2 the signal passing through R3 will be 
delayed more than the signal passing through R2. 

So now the lower gate input will switch high and low a 
short time after the upper input and as a result, the logic 
levels of the two gate inputs will be different for short pe- 
riods of time following each H-L or L-H transition of the 
square wave signal. 

The output of the XOR gate will switch high during these 
transition delays, generating a series of positive-going puls- 


MARCH 2010 71 








es with their width 
directly propor- 
tional to the extra 
delay time caused 
by the unknown 
capacitor Cx. 

In fact the width 
of the pulses will 
be directly pro- 
portional to the 
value of unknown 
capacitor Cx, be- 
cause we deliberately limit the delay time to a relatively 
small proportion of the half-wave period of the square 
wave ‘clock’ signal. 

The rest of the circuit is used as a simple integrator, to 
convert the positive-going pulses into a DC voltage. We 
feed the pulses through a non-inverting buffer, to ensure 
the pulses are all of constant peak-to-peak amplitude and 
then through the integrator formed by series resistor R4 
and shunt capacitor C2. 

The average DC voltage developed across C2 is directly 
proportional to the width of the pulses and it is this DC 
voltage that is measured by the DMM. 

Although we are only using a simple RC combination 
to perform this integration, the relationship between the 
pulse width and the output DC voltage is reasonably linear 
because we have deliberately limited the integration to the 
initial 20% of the exponential RC charging and discharg- 
ing curve. 

That’s why the nominal full-scale reading on each of our 
capacitance ranges is only 1.000V, even though all of the 
Adaptor circuitry operates from a 5V supply rail. 

In fact, you can use the Capacitance Adaptor to measure 
capacitors with a value of more than the nominal full scale 
value on each range but the readings won't be as accurate 
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as those for lower 
values because of 
the increasing cur- 
vature of the R4-C2 
charging/discharg- 
ing exponential. 


Circuit details 
The full circuit 
of the Capacitance 
Adaptor is shown 
in Fig.2. Schmitt 
inverter IC1a operates as the square wave clock oscillator. 
The only difference from Fig.1 is that switches S1b and 
Sic allow three different C1/VR1 combinations to be used, 
for oscillation at three different frequencies, to provide the 
three measurement ranges. 

The remaining inverters in IC1 (a 74HC14 device) are 
used to form the non-inverting Schmitt buffer following 
the oscillator. IC1b squares up the signal initially and then 
drives IC1c-f in parallel to re-invert the signal and square 
it up even further. 

The paralleled outputs of the clock buffer drive the up- 
per and lower arms of the ‘time delay comparator’. Here 
the two 10kQ 1% resistors correspond to R2 and R3 in 
Fig.1. However, the signals from the two delay circuits R2/ 
VC1 and R3/Cx now pass through another pair of Schmitt 
inverters, IC2c & IC2a, which are part of a second 74HC14. 

This has been done to ‘square up’ both signals, to ensure 
that the width of the output pulses from IC3a maintain 
their linear relationship to the value of the capacitor be- 
ing measured. 

Although this squaring up is only necessary for the lower 
(Cx) signal, because of its longer delay and hence greater 
‘rounding’, we also pass the upper (VC1) signal through an 
identical inverter to ensure that it is inverted in the same 
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Fig. 2: the complete circuit diagram. The three active switch positions give a range of about 0.3pF to 10nF. 
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way as the lower signal. Thus both signals have the same 
nominal phase and both signals have the same propagation 
delay, ie, via IC2a & IC2c. 

IC3a is the XOR gate of the time delay comparator, while 
the remaining three gates in IC3, a 74HC86 device, are used 
as a non-inverting buffer to drive the RC integrator. 

Here the 1kQ resistor corresponds to R4 in Fig.1, while 
the 10uF tantalum capacitor across the output jacks corre- 
sponds to C2. Gates IC3b-d are used simply as non-inverting 
buffers by tying the second input of each to ground logic low. 


Power supply 

Power is supplied by a 9V alkaline or lithium battery, 
with diode D1 used to prevent any possibility of reverse- 
polarity damage. Switch S1 acts as a combined power and 
range switch, with S1a is used to switch off the Adaptor in 
the fourth (fully anticlockwise) position. 

The Adaptor circuit needs to run from a regulated DC 
supply rail, so that the measurements don’t vary as the bat- 
tery voltage droops with age. Regulator REG1 is therefore 
used to provide a regulated +5V supply rail, provided the 
battery voltage remains above 7.5V. 

Since the current drain of the circuit is below 5mA, we 
are able to use a 78L05 regulator (TO-92 package) for REG1. 
The 47uF, 10uF and 100nF capacitors are used to filter any 
noise and switching transients which may appear on the 
+5V supply line. 


Construction 

As you can see from the photos and the PC board overlay 
diagram of Fig.3, virtually all of the components used in 
the Adaptor are mounted on a small PC board, measuring 
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90 x 50.5mm and coded 04103101. This fits snugly inside 
a plastic instrument box measuring 120 x 60 x 30mm. 

The only components which are not mounted directly on 
the PC board are the binding posts and the output ‘banana’ 
jack sockets (or banana jacks themselves) for connection to 
the DMM. The former mount on one end of the box while 
the latter mount on the other end. 

In each case the posts and jacks connect to PC board 
pins. Note that the binding posts and jacks are both spaced 
apart by the standard 19mm (3/4”), to make them compat- 
ible with double-plug connectors etc. 

Before you begin fitting the components to the PC board, 
it’s a good idea to open up the box and check that the board 
will slip inside the lower half (the half with the countersunk 
holes for the final assembly screws). You may need to file 
off a small amount from all four sides of the board so that 
it will slip down to rest on the support pillars moulded in 
the inside of the box. 

You may also need to file small shallow rounded recesses 
in the two ends to clear the larger pillars around the box 
assembly screw holes. It’s much easier to do this before any 
components have been mounted on the board. 

Begin board assembly by fitting the three wire links, 
followed by the six PC pins: two each for the input termi- 
nals and output jack connections and two for the battery 
clip lead connections (just below the positions for D1 and 
REG1, at lower centre). 

Next, fit the three 14-pin IC sockets for the three ICs, 
noting that the socket for IC1 should have its notched end 
to the right while those for IC2 and IC3 are to the left, as 
on the overlay diagram of Fig.3. Then fit the four fixed re- 
sistors, followed by the three 5kQ 25-turn trimpots. Make 


BOX 
END 
PANEL 


DMM TEST 
LEAD 
JACKS 


Fig.3 (above): life-size 
component overlay diagram, 
with posts and jacks, plus a 
slightly enlarged photograph of 
the same thing. The only thing 
not shown here is a small cable 
tie which should be used to 
secure the battery snap leads to 
the PC pins — flexing of the leads 
when the battery is changed is 
a sure-fire recipe for them to 
break off at the solder joints. 
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Connecting to your DMM: 
another 
approach 





While this project 
was being prepared for 
publication, it occurred 
to us that there was 
another, perhaps even 
more logical way to 
connect the adaptor to 
a DMM - particularly if 
you would like a more 
“hands free” operation. 

This takes into ac- 
count the fact that the 
overwhelming majority 
of DMMs which use 4mm sockets (and we would have to say 
ALL pro-quality units) have a standard 19mm spacing between 
those sockets. 

Therefore, we reasoned that it would be quite sensible to 
replace the banana jack sockets on the “output” end with 
banana jacks — thus allowing the unit to be plugged directly 
into the DMM. 

At the expense of some flexibility, this would mean that there 
would be no need to make up a set of Adaptor-to-DMM leads. 
Try as we might, we could not easily find a set of these already 
made up. You can get banana to probe, banana to alligator clip, 
banana to multiple adaptors, even banana to blade fuse fittings 
(for automotive use) but banana to banana? Nada. Zilch. Nyet! 

So the only alternative would have been to buy some figure-8 
red and black lead (believe it or not, also getting hard to find in 
lightweight, flexible type!), two pairs of red and black banana 
plugs and solder them onto the lead. 

The alternative approach, as shown above and below, is to 
fit a pair of red and black banana plugs through the end of the 
case. We used a scrap of PC board, cut and shaped the same 
as the end panels, with a strip of copper removed down the 
middle. Drilled appropriately, this gave us a handy “platform” 
to which we soldered the two banana plugs (inside) without 
their plastic shrouds. The plugs were then soldered back to 
their respective PC pins using short lengths of tinned copper 
wire (eg, resistor/capacitor lead offcuts). 

Presto — a plug-in adaptor. And if you want to use it off the 
DMM? Simply use a banana-to-alligator clip lead set. 
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sure you place the latter with their screwdriver-adjustment 
screw heads at lower left. 

Now add the fixed capacitors, taking care to place the 
polarised 47uF and 10uF caps with the correct orientation, 
as shown in the overlay diagram. Then fit the mini trimcap 
(VC1) in position, with its ‘flat’ end to the left as shown. 

Rotary switch S11 is fitted next, after cutting its spindle 
to about 10mm long and filing off any cutting burrs with a 
small file. The switch mounts on the board with its moulded 
locating spigot at approximately the ‘7:30’ position, viewed 
from above and with the board orientated as shown in the 
overlay diagram (ie, with IC1 at lower left). 

S1 is a “universal” type of switch offering a number of 
switch positions so after it is installed, it needs to be set 
for the four positions we require. 

Remove the nut and lockwasher from its threaded bush 
and then lift up the stopwasher as well. Then turn the 
spindle anticlockwise by hand as far as it will go and refit 
the stopwasher with its ‘stop pin’ passing down through the 
hole between the digits ‘4’ and ‘5’ moulded into the switch 
body. Then replace the lockwasher and the nut, threading 
the latter down until it’s holding down both washers firmly. 

You should now find that if you try turning the spindle 
by hand, it will have a total of four positions — no more 
and no less. 

Don’t be caught out by the old trap of thinking you only 
have three positions because it only clicks three times. 
Remember it clicks to three more positions from its end 
position. 

Then you can fit REG1 and D1 to the board, noting their 
correct polarity. Plug IC1-3 into their respective sockets 
and your board assembly will be complete. You put it aside 
while you drill the various holes which need to be cut in 





Another way of measuring “C” — using a small length of 
4mm brazing rod with a point and slot, (shown below) you 
can fashion a “probe” to get into tight spots. 
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the top, bottom and end panels of the box. 


Preparing the box 

Two holes need to be drilled in each of the end panels and 
five holes in the top of the box. You will also need to cut 
away a small amount from the sides of the assembly screw 
surround pillars on both the top and bottom of the box, 
to provide clearance for the ‘rear ends’ of the capacitance 
measuring binding posts and DMM test lead jacks, when 
the box is assembled. This cutting away can be done with 
a small milling cutter in a high speed rotary tool or done 
manually with a sharp hobby knife (careful!). 

Both pairs of holes in the end panels need to have a di- 
ameter to suit the binding posts and banana jacks you are 
using. They are located on the centre line of their panel 
but 9.5mm away from the centre-line in each case - so the 
binding posts and jacks both end up spaced apart by the 
standard figure of 19mm (3/4”). 

The five holes in the top of the box can be located quite 
accurately using a photocopy of the front panel artwork (or 
a printout from siliconchip.com.au) as a template, because 
you'll see that this includes a dashed outer rectangle to 
show the outline of the box itself. The central hole for the 
power/range switch is 10mm in diameter, while the other 
four holes are 3.5mm in diameter, which allow adjustment 
of the zero null trimcap and calibration trimpots when 
fully assembled. 

The exact location and amount of material which must 
be removed to clear the binding posts and banana jacks will 
depend very much on the actual posts and jacks that you 
use. You can see from the internal photos where material 
needed to be cut away for the posts and jacks used in the 
prototype. 

(By the way, the binding posts used were the PT-0453 & 
PT-0454 from Jaycar, while the banana jacks were the PS- 
0406 & PS-0408 — also from Jaycar. Other posts and jacks 
may need the removal of either less or more material but 
you should be able to fit in most types that are currently 
available.) 

The last step in preparing the box is to make another 
photocopy or printout of the front panel artwork on either 
an adhesive-backed label sheet with a piece of clear self- 
adhesive film over the top or, for really long life and best 
protection, plain paper laminated in a plastic sleeve. The 
label is then cut out and applied to the front of the upper 
half of the box, lining up the holes of course. 


First assembly steps 

The first step in assembling the Adaptor is to mount the 
binding posts and banana jacks on their respective end 
panels, tightening their mounting nuts to make sure they 
won't be able to rotate and work loose. Note that in the 
case of the banana jacks, you also need to mount them with 
their solder tags orientated vertically downwards so that 
after the nuts are tightened, the tags can be bent up by 90°. 
This is to allow the holes in the tags to be shortly slipped 
down over the terminal pins in the PC board. 

Next lower the PC board assembly into the lower half of 
the box, and fix it in place using four very small self-tapping 
screws (no longer than about 5mm). Then you should be 
able to lower the end panel with the output jacks down 
into the slot at that end of the case, with the tags on the 
rear of the jacks passing down over the terminal pins of 
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Parts List — 
DMM Low Capacitance Adaptor 


PC board, code 04103101, 90 x 50.5mm 
Utility box, 120 x 60 x 30mm 

(eg Jaycar HB6032, Altronics H0216) 

3 pole 4 position rotary switch ($1) 

(eg Altronics S-3024, Jaycar SR-1214) 
Instrument knob, 16mm diameter 
Binding post, red 

Binding post, black 

Banana jack socket, red 

Banana jack socket, black 

QV alkaline or lithium battery 

QV battery snap lead 

14-pin DIL IC sockets 

1mm diameter PC board terminal pins 
small cable tie 

Small self tapping screws, max 5mm long 


1 
{ 
1 
1 
il 
1 
1 
3 
6 
1 
4 


Semiconductors 

2 74HC14 hex Schmitt inverter (IC1,IC2) 
1 74HC86 quad XOR gate (IC3) 

1 78L05 low power +5V regulator (REG1) 
1 1N4004 1A diode (D1) 


Capacitors 

47uF 16V PC electrolytic 

10uF 16V PC electrolytic 

10uF 25V TAG tantalum 

100nF multilayer monolithic ceramic 
100nF MKT metallised polyester 
10nF MKT metallised polyester 

1nF MKT metallised polyester 
3-10pF mini trimcap (VC1) 

known value reference capacitors (see text) 
Resistors (0.25W 1% unless specified) 


3 10kQ 1 1kQ 
3 5kQ 25T cermet trimpots (VR1,VR2,VR3) 


OAS =H WOH = + 





the board. When the panel is down as far as it will go, you 
can solder the jack tags to the terminal pins to make the 
connections permanent. 

The other end panel (with the binding posts) is then 
fitted in much the same way, except that in this case there 
are no solder tags at the rear of the posts. Instead you may 
need to bend over the terminal pins on the PC board so 
that they clear the rear spigots of the binding posts and 
are alongside them, ready for soldering. Then when this 
panel is down as far as it will go, the binding posts can be 
soldered to the board pins. 

The next step is to cut the battery snap lead wires fairly 
short -- about 20mm from the snap sleeve - then strip off 
about 5mm of insulation from the end of each wire, tin them 
and solder them to the PC board pins just below REG1 and 
D1. The positive (red) wire goes to the pin immediately 
below D1, as you can see from the overlay diagram and 
pics. Ideally, these wires should be secured to the PC board 
pins with a very small cable tie. 

After checking that everything looks correct, connect 
the battery to the battery snap and your Low Capacitance 
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Adaptor should be just about ready for its initial 
set-up. All that remains is to fit the operating 
knob to the spindle of switch S1 temporarily, to 
make things easier during the set-up operation. 


Initial set-up & calibration 

Select the DMM that you are going to use with 
the Adaptor and make up a connecting lead 
to connect the output of the Adaptor to its DC 
voltage inputs. In most cases the lead will need 
standard banana plugs at each end. 

Then connect the Adaptor and DMM together 
using this lead and turn on the DMM, switching 
it to a fairly low DC voltage range, eg the range 
with a full-scale reading of 1.999V or 1999mV. 

Turn S1 to the first position (‘Range A’) for the 
present. You should find that the DMM will give 
a relatively low reading - less than 10-15mV. 
This reading is due to the fact that the ‘stray’ 
capacitance of the Adaptor’s input binding posts 
is not as yet being nulled by trimpot VC1. So 
the next step is to use a small plastic or ceramic 
alignment tool to adjust VC1 very carefully to 
get a minimum or ‘null’ in the DMM’s reading. You should 
be able to bring the reading down to below 1mV. 

If you are able to achieve this null, your Adaptor is very 
likely to be working correctly and the next step is to cali- 
brate each of the three ranges. 

For the three calibration steps you're going to need three 
polystyrene, polyester or silvered mica capacitors whose 
values are accurately known, because the accuracy of your 
Adaptor will depend upon them. The three capacitors 
should have values close to 100pF, 1nF and 10nF respec- 
tively, because these are the nominal full-scale readings of 
the Adaptor’s three ranges. 

They needn’t have these exact values but ideally you 
should know their actual values, measured using a cali- 
brated digital capacitance meter or LCR meter. 

Once you have these three known-value or ‘reference’ 
capacitors the calibration of your Adaptor is relatively 
straightforward. 

With the Adaptor still switched on and set to Range A, 
first connect the 100pF capacitor to the Adaptor’s binding 
posts using the shortest possible lead lengths. Then adjust 
trimpot VR3 until the DMM reading in tens of millivolts 
corresponds to the capacitor’s actual value in tenths of a 
picofarad (pF). For example, if your 
capacitor has a known value of 101.5pF, 
adjust VR3 until the DMM reading be- 
comes 1015mV or 1.015V. 

Once this is done you repeat this 
process on Range B, this time using 
the 1nF reference capacitor and trim- 
pot VR2 to make the adjustment. VR2 
should be adjusted until the DMM 
reading in millivolts corresponds to the 
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Fig.4 same-size front panel artwork 
which can also be used as a template 
for drilling the five holes required. 
This can also be downloaded from 
siliconchip.com.au 
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Arguably the wrong way to 
measure a small capacitor — 
there is too much lead on it 

so stray capacitance could 
distort the reading. However, 
we got away with it in this case 
— as you can see, the capacitor 
is labelled “6” (6pF) and the 
DMM is reading 6.08pF 
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Tektronix TX3 True RMS MultiMeter 





capacitor’s actual value in picofarads. For example, if the 
capacitor has a known value of 1.013nF or 1013pF, adjust 
VR2 until the DMM reading is 1.013V. 

Finally repeat the process again for Range C, this time 
using the 10nF reference capacitor and trimpot VR1 to 
make the adjustment. The correct setting for this range is 
where the DMM reading in millivolts corresponds to the 
capacitor’s actual value in tens of picofarads. For example 
if the capacitor has a value of 9.998nF, the DMM reading 
should be 999.8mV or 0.9998V. 

That’s all there is to it. Once you have calibrated each 
range in this way, you can turn off the Adaptor using S1, 
remove the knob from its spindle and then fit the top of the 
box carefully - making sure you don’t catch the battery snap 
wires under the side. Then turn the complete box over and 
fit the four countersunk head screws used to fasten the top 
to the bottom. After this all that should remain is to refit 
the knob to the spindle of S1. 

Just before you declare your Adaptor ready for use, 
though, it’s a good idea to check the setting of null trimcap 
VC1, because the stray capacitance associated with the in- 
put binding posts does tend to change very slightly when 
the box is fully assembled. 
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So switch the Adaptor on again, in Range A but with 
nothing connected to the binding posts and if necessary 
adjust VC1 using the alignment tool (passing down through 
the ZERO NULL hole in the front panel) to see if you can 
improve the null reading on the DMM. 


Using the Adaptor 


Putting the Adaptor to use is also quite straightforward. 
Basically it’s just a matter of hooking it up to your DMM, 
setting the DMM to the 0-2V DC range and then turning on 
the Adaptor to the appropriate range and connecting the 
capacitor to be measured to its binding posts. Then you 
read the voltage on the DMM and convert this to find the 
capacitance, using the legends printed on the Adaptor’s 
front panel. 

But there are a few things to bear in mind if you want to 
achieve the best measurement accuracy. For example when 
you are measuring really low value capacitors in particular 
(ie, below 100pF), try to connect them to the binding posts 
with the shortest possible lead length. This is because any 
excess lead length will add extra stray capacitance, as well 
as a tiny amount of lead inductance. Both of these will de- 
grade reading accuracy, because measurements on Range 
A are done at a frequency of about 110kHz. 

If you can’t connect a capacitor directly to the binding 
posts with minimum lead lengths, an alternative is to make 
up a pair of short but stiff (ie, heavy gauge) test leads, each 
with a banana plug at one end and a small crocodile clip at 
the other. The leads should then be plugged into the bind- 
ing posts, and zero null trimcap VC1 then adjusted with 
an alignment tool (on Range A) to null out the additional 
stray capacitance. 


Then you can connect the capacitor to the test lead clips 
and measure its capacitance as before. 

You can follow a similar procedure to use the Adaptor 
as a handheld ‘probe’ to measure stray capacitance, as op- 
posed to measuring the value of discrete capacitors. Here 
it’s agood idea to make up a small ‘probe tip’ out ofa 30mm 
length of 4mm (5/32”) diameter brass rod (eg, brazing rod), 
with a fairly sharp point ground or filed at one end and 
the other end slit down the centre with a fine hacksaw for 
about 8-10mm. The slit end can then be expanded slightly 
with a small screwdriver, so that it will just slip inside the 
socket on the front of the Adaptor’s positive (red) binding 
post and stay in position. You also need to make up a short 
but stiff test lead for the ‘earth return’, with a spade lug at 
one end (to be clamped under the negative binding post) 
and a small crocodile clip on the other end to connect to 
the reference metalwork for the stray capacitance to be 
measured. The probe tip and earth return lead I made up 
are visible in one of the photos. 

Here again you need to null out the additional stray 
capacitance associated with the added probe tip and earth 
return lead, before making the actual measurement. But 
this is again easy to do: simply fit the probe tip and earth 
return lead, turn on the Adaptor to Range A and adjust VC1 
with an alignment tool for the deepest null in the DMM 
reading. Then you can proceed to make your measurements 
of stray capacitance. 

Get the idea? It’s quite in order to use test leads and/or 
measuring jig attachments to connect whatever capacitance 
you want to measure to the Adaptor’s binding posts, provid- 
ing you null out the added stray capacitance using VC1 (on 
Range A) before making the actual measurements. St 
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Very, Very Accurais 


Based on the very accurate Dallas DS18B20 digital temperature 
sensor, this thermometer/thermostat provides accurate readings 

to one decimal point. The LCD shows current, minimum and 
maximum temperature readings. An internal buzzer will sound 
when temperature limits are exceeded. It is intended for controlling 
air conditioners, heaters, cool rooms, wine cellars, etc. The software 
is user-customisable. 
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his digital thermometer/thermo- 

i stat is designed to be easy to use, 

accurate and stable for a variety 

of applications. With an overall range 

of -55°C to +125°C, it can read and 

display temperature with a great deal 

of precision —0.5° over most of its range 

— as well as trigger a warning buzzer 

or external devices if the temperature 
goes outside a specified range. 

The full circuit is shown in Fig.1. 
The heart of the device is the Atmel 
ATTiny861 microcontroller which has 
8KB of program flash, can run up to 
20MHz and is specified for use in com- 
mercial and industrial applications. 

The very accurate Dallas/Maxim 
DS18B20 is the temperature sensor. It 
has its own inbuilt Analog-to-Digital 
Converter (ADC) and one-wire dig- 
ital communication 
module, allowing it 
to transmit the real 
temperature in dig- 
ital format directly to 
the microcontroller. 
This results in more 
stable and accurate 
readings than many 
purely analog tem- 
perature sensors, as 
well as removing the 
need for any kind 
of biasing circuitry 
to allow sensing of 
temperatures below 0°C. 

As a result, the specifications are 
outstanding. They include accuracy 
of +0.5°C from -10°C to +85°C and 
a full range of -55°C to +125°C. The 
minimum and maximum temperature 
thresholds can be specified in 0.1°C 
increments. You can decide whether 
the piezoelectric buzzer should sound 
if the temperature reading goes above 
the maximum threshold, below the 
minimum or both. 

On-board are two miniature relays 
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Features 

e Measures temperatures from -55°C to +125°C 
¢ 0.5°C accuracy from -10°C to +85°C 

e Sensor can be up to 300m away from controller 

e Two relays with N/O or N/C contacts for switching devices 
¢ Buzzer alert for over and under-temperature 
¢ Adjustable hysteresis to prevent output oscillation 
e Runs from 8-35V DC @ 120mA 


Design by Michael Dedman (Altronics) 
Words by Michael Dedman and Nicholas Vinen 


ViEW MOS VHV 


with normally open (NO) and nor- 
mally closed (NC) contacts available 
for triggering external devices under 
either or both conditions. The software 
also allows you to adjust to the hyster- 
esis, which eliminates “relay chatter” 
from occurring during switching. 

We have reports that it is possible 
to mount the sensor up to 300m away 
from the control box without affecting 
the performance, although the furthest 
Altronics has tested it is 100m. If you 
are planning on a cable run more than 
a few tens of metres you may find it 
necessary to replace the 4.7kQ pull-up 
resistor on the sensor signal line with 
a lower value, due to the increased 
capacitance of a longer cable. 

There is also an in-circuit program- 
ming header on the PC board. The 


ATTiny861 comes -pre-programmed 
so there is no requirement for you 
to use it. However, more advanced 
constructors may wish to modify the 
microcontroller program to suit their 
requirements. 

You can do this by using the BAS- 
COM compiler for Atmel microproc- 
essors (available from www.mcselec- 
tronics.com). An Atmel programmer 
will also be required, to write the new 
code to the ATTiny861’s flash memory. 
Depending upon the pin configuration 


The tiny (TO-92 size) 
Dallas/Maxim DS18B20 
temperature sensor 
(shown here about 
twice life size with 
heatshrink insulation) 
gives this thermometer 
its accuracy and wide 
measurement range. 





of your programmer you may also need 
to make an adapter to suit the program- 
ming header on the PC board. 


Flexibility 

Unlike many commercial products, 
this project provides separate relays 
for the upper and lower temperature 
thresholds, and provides normal- 
ly open and normally 
closed contacts to give 
maximum flexibility. 
You can even hook up a 
heater to one relay and 
a cooler to the other, if 
necessary. 

Keep in mind the lim- 
ited voltage and current 
ratings of the- relays 
(0.5A @125VAC or1A @ 
24VDC). So if you want 
to switch a mains device 
or provide more current, 
the simplest way is to 
use the thermostat’s internal relays to 
drive 250V AC-rated external relays. 
You can use the same voltage supply 
for the thermostat to drive the external 
relay(s), say 12V or 24V DC. 


Applications 

Mike Dedman was so enthused with 
the features of this device he built 
two. One is interfaced to his home 
aquarium heater and this holds the 
water temperature at 2541°C. Rex Hunt 
may kiss fish but the fish kiss him for 
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keeping their home at such a stable 
temperature! 

The second is interfaced to his car 
air conditioning system. Most cars 
have no real temperature control in air 
conditioning mode and as a result the 
compressor cycles on and off continu- 
ously until the windscreen freezes up. 
Thanks to its adjustable temperature 
limits, this project can, for example, 
keep a car’s interior at a comfortable 
21+0.5°C. 

It achieves this by switching on the 
compressor until the interior tempera- 
ture gets down to 21°C, then air condi- 
tioning turns off and remains off until 
it goes above 21.5°C (ie, a temperature 
rise of 0.5°C). Not only is this a great 
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deal more comfortable for passengers 
but it also improves the fuel economy 
of the car. 

These are just two of the practical 
uses that this unit can be used for. 
Other uses — we’re sure you’ll think 
of many more — include wine cellars, 
cool rooms, home-brew setups, fan 
heaters and fan coolers. 


Construction 

The component overlay of the PC 
board assembly is shown in Fig.2, with 
the LCD module piggy-backed on the 
main board. 

Start by checking the tracks on the 
board for short circuits or fractures/ 
over etching and then check the 
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components against the parts list for 
completeness. Note that the micro- 
controller and sensor come packed in 
anti-static foam —it is best to keep them 
that way until it is time to install them. 

Once you are sure the board has no 
faults, install the resistors and diodes. 
Measure each resistor’s value with a 
multimeter before installing it — the 
colour bands can be hard to read. 

Be careful with the diode polar- 
ity — check that they are oriented 
as shown on Fig.2, the component 
overlay, which will also match the 
PC board silk screen overlay and be 
sure to install the 1N4002/1N4004 in 
the location shown, near the power 
supply input — the rest of the diodes 
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Fig.1: the thermometer gets its accuracy from the DS18B20 sensor. Its digital 
output is read and processed by the Atmel microprocessor, which displays the 
data on the LCD module and also controls the alarm/control circuitry. 
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are the smaller 1N4148s. 

Next, solder in the 14-pin DIL socket 
for the microcontroller, which goes in 
the middle of the PC board. Make sure 
the notch at the end of the socket lines 
up with the one drawn on the overlay 
and ensure it is sitting flat on the board 
before soldering all the pins. Don’t 
install the IC itself yet. 

After that, install the buzzer and 
potentiometer VR1. The buzzer is po- 
larised; it can fit in either way but only 
one is correct. Make sure the + shown 
on the sticker or plastic case is facing 
the + shown on the PC board overlay 
before soldering it. 

Once it’s in place you can pull the 
sticker off. The trimpot is easier; it will 
only go one way. 

Follow with the male pin headers. 
There is one 6-pin header and three 
2-pin headers. Snap offan appropriate 
length from the strip provided using 
pliers and solder them into place. 

This is also a good time to install the 
16-pin female header but first you have 
to cut it to size. The supplied header 
has a few too many pins. The easiest 
way to cut it is with a pair of side 
cutters — find the 17th pin socket and 
carefully make a cut in the middle of 
that pin (ie, not between the 16th and 
17th pins, otherwise pin 16 may fall 
out). Double check before making the 
cut that there are going to be 16 intact 
pins left afterwards. 

Now it’s just a matter of tidying up 
the remaining bits of plastic left over 
where you made the cut and you can 
solder it into place on the PC board. It 
must be mounted flat on the PC board 
and parallel with the LCD outline on 
the silk screen before soldering all the 
pins — otherwise you will have trouble 
fitting the LCD later. 

Now you can install the three TO-92 
package transistors — all are BC548s. 
Don’t mix the temperature sensor up 
with the transistors (they are all TO-92 
packages). If you accidentally solder 
the sensor onto the board instead, not 
only is it going to be difficult to remove 
but it could be damaged. 

The pins of the BC548s are too 
close to fit through the holes on the 
PC board, so use needle-nose pliers 
to splay the two outer pins forward 
and outward (with the labelled side 
of the transistor being the front) and 
the middle pin backward. Then bend 
them all back parallel so that they fit 
through the holes and solder them in 
place. The flat face of each is oriented 
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shown here with the LCD module in 
place and the components underneath 
it ghosted. This is also shown in the 
same-size photographs above and 
right — the area of the red circle at 
right, without the LCD module in 
place, is that shown within the dashed 
circle above. 


as shown on the overlay. 

Next, install the five non-polarised 
MKT capacitors. Two of the capacitors 
sit right up against the IC socket but 
there should be just enough space on 
either side for them to fit. 

Having done that, solder the two 
relays to the board. They can only go 
one way around — don’t bend the pins 
and ensure they are sitting flat before 
soldering them down. 

Now fit the sole electrolytic ca- 
pacitor (470uF) into place. Ensure the 
longer leg goes into the hole adjacent 
the + symbol on the silk screen over- 
lay. After soldering it, install the three 
terminal blocks — 2-way, 3-way and 
6-way — into the appropriate locations, 
ensuring that the wire entry points face 
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to the outside of the PC board. 

The 7805 regulator should be 
loosely fitted to its heatsink before 
soldering it to the PC board. Insert an 
M3 x 6mm bolt through the tab of the 
7805 regulator. Place a TO-220 silicon 
washer behind the TO-220 tab, with 
the bolt passing through the hole. 
Now screw the regulator and washer 
onto the heat sink. Don’t tighten it 
completely though — just screw it in 
most of the way. 

Having done that you can now put 
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Part List - LCD Thermometer/Thermostat 


PC board, 60 x 122mm, code K.6115A 
UBS jiffy box with screened and punched front panel 
TO-220 heatsink, 10 x 22mm (Altronics HO640) 


12-way screw terminal block, PC-mount (5.08mm pitch) 
40-way male pin header strip (2.54mm pitch) 
20-way female pin header strip (2.54mm pitch) 
Tactile pushbutton switches (Altronics $1393) 

2 Mini 1A SPDT relay, 5V coil (Altronics S4111) 
Self-oscillating piezoelectric buzzer, 3-16V, PC-mount 


{ 
{ 
1 
5 M3 x 6mm pan-head screws 
1 
1 
1 
3 


20-pin DIL IC socket 


Silicone rubber TO-220 washer (Altronics H7210) 


M3 x 15mm tapped steel spacers 
2 Header pin shorting blocks 
30cm length of 10-wire ribbon cable 


10cm length of 3mm heatshrink tubing 


Semiconductors 


1 ATTiny861-20PU (pre-programmed by Altronics) (IC1) 

1 DS18B20 digital temperature sensor 

1 16x2 alphanumeric LCD with backlight (Altronics Z7013) 
1 7805 5V positive voltage regulator (REG1) 

3 BC548 NPN small signal transistors (Q1-Q3) 
1 
4 


1N4004 diode (D1) 
1N4148 diodes (D2-D5) 


Capacitors 
1 470uUF 16V electrolytic 


5 100nF 50V MKT polyester (code 100n, 0.1 or 104) 


Resistors (0.25W 1%) 
1 47kQ 5 4.7kQ 
1 10kQ horizontal trimpot 


the regulator legs into the holes on the 
PC board and, lining up the two posts 
on the heat sink with the holes in the 
PC board at the same time, push the 
regulator/heat sink assembly until it’s 
right up against the PC board. 

Now turn the PC board over and 
solder the heat sink down. You will 
need a hot iron as the heat sink will 
draw a lot of the heat away. Make sure 
after you’ve soldered the first post that 
the heat sink is fully in contact with 
the PC board surface before attaching 
the second. 

Check that the silicone washer is 
sitting properly behind the regulator 
— adjust it if it isn’t - and holding it in 
place, tighten the bolt down. Now the 
TO-220 package should be held rigidly 


1 22Q 
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in place and you can solder its pins to 
the board and trim the excess. 

At this point it’s also worth bolting 
the two tapped spacers to the PC board. 
They go on the same side as the rest 
of the components. Make sure the M3 
bolts are tightened right up. 


Installing the switches 


Installation of the push-button 
switches is a little tricky because they 
need to sit about 2mm off the PC board 
in order to project properly through the 
pre-drilled holes in the lid. 

Since they do not sit up against 
the PC board, you will have to adjust 
their angle so that they are properly 
centered with respect to those holes. 

First, take one of the switches and 


Resistor Colour Codes 





check its correct orientation on the PC 
board. The silk screen shows the “NO” 
and “NC” ends of each button, and this 
is also stamped into the metal shield 
on the side of the switches. 

So you will need to check the 
stamped information to make sure 
you are orienting them correctly. Once 
that is done, insert one of the switches 
through the holes, but not all the way. 
With its body about 2mm above the PC 
board, solder the center pin, trying to 
keep it as close to vertical with respect 
to the PC board as possible. 


Putting it in the box 

Assembly is basically complete, so 
you can now install the PC board in 
the box — first to check whether it is at 
the right height and properly centered. 

The PC board is held in the box by 
a “shelf” or notches cut into the ridges 
molded into the inside surface (there 
are no mounting screws as such). 

Hold the PC board with the compo- 
nent side up and the terminal blocks 
away from you and tilt the far side 
upwards. Now lower it into the box 
until the edge closest to you engages 
the notches. Then rotate it by pushing 
the back down until it snaps into place. 

It’s possible (though unlikely) that, 
due to manufacturing tolerances, it 
won't quite fit properly. If this is the 
case then use a file to slightly reduce 
one or both sides of the PC board until 
it fits in place. 

If the sides of the box bow outwards 
with the PC board in place, take it out 
and file off a small amount from the 
edges. The easiest way to find out is 
to rest the lid on top of the box with 
the PC board inside and check that the 
edges line up properly. If they do then 
there is no problem. 

Otherwise file away the PC board 
until it fits better. 

Now place the lid down on top of 
the box but don’t attach the screws. 
This should allow you to determine 
whether you have to adjust the button, 
and if so in which direction, for it to 
project properly through the appropri- 
ate hole in the lid. 

The surface of the push-buttons 


4-Band Code (1%) 

yellow violet orange brown 
yellow violet red brown 
red red black brown 


5-Band Code (1%) 

yellow violet black red brown 
yellow violet black brown brown 
red red black gold brown 
(single black stripe) 
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Here’s how it all goes together in the Jiffy Bix, ready for the lid to go on. Watch the power polarity- if it’s wrong, it won't 





work - and the connections to the temperature sensor. If they’re wrong, you will probably destroy it! 


should stick up slightly through the 
lid so that you can press them easily, 
without projecting more than a mil- 
limeter or two above it. 

Once you have determined how 
much you need to adjust the push- 
button, remove the lid and lever the 
PC board out of the box by grabbing 
the six-way terminal block and pull- 
ing it up and away from the box edge. 

With the board out, re-melt the sol- 
der joint holding the switch in place 
and carefully nudge it in the appropri- 
ate direction. Then re-install the PC 
board and repeat this procedure until 
you are happy with the placement. 
Then solder the two remaining pins. 

Once that is finished you will need 
to go through the same steps for the 
other two switches. 


Installing the microcontroller 


The microcontroller sits under the 
LCD so must be installed it first. But 
before you can do that it’s a good idea 
to check what you have built so far is 
working correctly. 

To do so, wire an ammeter (or a 
multimeter on, say, its 500mA range) 
in series with a suitable power supply 
(12V is a good choice) and connect it 
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to the power input terminal block with 
a couple of lengths of wire. 

Switch on the power supply and 
note the current drawn. It should be 
less than 20mA. Now check the voltage 
across pins 5 and 6 of the microcon- 
troller DIL socket. It should be close to 
5V — if it does not, disconnect power 
and check for incorrectly installed 
components. 

If (and only if) all is OK, (with power 
still disconnected) insert the micro- 
controller IC in its socket. Bend its 
pins so that they fit in the socket and 
push it down firmly. Make sure you 
don’t put it in backwards — the notch 
at the end of the IC package must line 
up with the one on the socket. 


Soldering the LCD 


Like the buttons, the LCD is a little 
tricky to solder due to physical mount- 
ing requirements. The easiest way to 
do it is to snap off a length of 16 pins 
from the remaining male pin header 
strip and keeping the longer part of 
the pins facing down, loosely push it 
down into the female header you've 
already soldered to the PC board. 

Now place the LCD down on top 
of the spacers so that the header pins 


fit through the row holes on the LCD 
module and bolt it down to the tapped 
spacers using the remaining M3 x 6mm 
bolts. By the way, don’t remove the 
plastic protecting the LCD screen yet. 

Once the LCD is bolted down and 
can’t move, use a small flat-bladed 
screw driver to push the male header 
up or down so that the tips of the 
pins stick up a tiny bit through the 
LCD module. They should only be 
about half a millimetre above the LCD 
module board surface. That way the 
other end of the pins will be properly 
engaged to the female header. 

Ensure that it is sitting parallel with 
the LCD, so that the same amount of 
pin sticks up at both ends. Now care- 
fully, without moving the header, sol- 
der it to the LCD module from the top. 


Testing and set-up 

To properly test the thermometer it 
is necessary to wire up the temperature 
sensor. Your final installation may re- 
quire a different arrangement but for 
now the easiest thing to do is to use 
the length of ribbon cable supplied 
with the kit. 

Strip off three wires from the ribbon 
cable and pull the wires apart until 
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there are single strands 4cm long at 
one end and 8cm at the other. Strip 
and tin about 5mm of conductor from 
all three wires at both ends. 

Cut three equal lengths of the thin 
heatshrink tubing included in the kit 
— slightly longer than the legs on the 
temperature sensor. One at atime, slip 
a length of heatshrink onto one of the 
8cm long wires and push it down as 
far as you can. The tinned end of the 
wire should be sufficiently clear of the 
heatshrink tubing so that when you 
solder it, it won’t shrink yet. Repeat 
for all three pins. 

Slide the heatshrink up over the 
pins and solder joints and shrink it. 
This should leave no exposed metal 
that could short together. 

You may want to shrink a short 
length of 6mm diameter heatshrink 
tube over the sensor, pins and ends 
of the wire, as we have shown in our 
photos. This way the whole sensor 
is electrically insulated and the pins 
can’t be bent or move easily. 

Now you can screw the other end 
of the ribbon cable into the three-way 
terminal block on the PC board, mak- 
ing sure that the three wires connect 
to their correct terminals, as shown 
on the circuit diagram. If you get them 
mixed up it could damage the sensor. 


It’s alive! 

Re-apply power and check that the 
thermometer is functioning properly. 
Check that current draw is below 
100mA. If it seems OK, adjust the 
contrast potentiometer (VR1) with a 
small Philips screwdriver until text 
is visible on the display. 

The top line should show the cur- 
rent temperature reading, while the 
bottom line alternates between the 
minimum and maximum values that 
have been seen during the current ses- 
sion. Pick up the temperature sensor 
between two fingers and check that the 
temperature rises as your body heats 
it. When you let go it should slowly 
fall back to the ambient temperature. 


Preparing the case 


Before you can finish the set-up and 
installation it’s necessary to drill some 
holes in the sides or rear of the case for 
the power supply wiring, temperature 
sensor cable and, if necessary, cables 
for connection to the relay(s). 

As you can see in the photos, we 
have drilled one small hole for the 
power wires and one for the sensor 
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cable in the one we built, but you 
can vary it according to your needs. 
Multi-core cable with a circular cross- 
section is probably the best choice fora 
permanent installation. If you drill the 
holes just big enough to feed it through, 
you can get a fairly tight seal so that 
dirt and dust can’t get in. 


Setting the jumpers 

Before putting the lid on the box you 
need to set the three links or jumpers 
(labelled LK1, LK2 and LK3). If you 
want to change them later you will 
have to remove the lid. 

Placing a shorting block on LK3 (la- 
belled “OVER”) will make the buzzer 
sound whenever the sensed tempera- 
ture goes over the upper threshold. 
The limit can be changed any time, but 
the jumper can’t be changed as easily. 

Similarly, LK2 (labelled “UNDER”) 
will, if shorted, cause the buzzer to 
sound if the sensed temperature is 
below the lower threshold. 

The third link, LK1, is labelled 
“BACKLIGHT” and not surprisingly, if 
shorted will enable the LCD backlight. 
Unless low current consumption is 
critical this is probably a good idea, 
since it makes the LCD text more easily 
visible, especially in dim light. 

The majority of applications will 
not require LK2 and LK3 shorted at 
the same time, so the kit is supplied 
with two shorting blocks. If you need 
more, they are readily available (eg, 
from old computer motherboards!). 


Finishing off 

Feed the cables through the holes 
drilled in the case. Pull them through 
far enough that you can screw the 
wire ends into the terminal blocks on 
the PC board. Make sure that no loose 
strands of wire emerge from the termi- 
nal blocks to short their neighbours. 

Once all wires are firmly attached 
you can snap the PC board into place. 
This may require pulling the cables 
partially back through the holes in 
the case. 

You can now remove the protective 
plastic film from the LCD and place the 
lid on top of the box, making sure that 
the push-buttons move freely in their 
holes. Secure it in place using the four 
supplied self-tapping screws. 


Final set up and use 

To adjust the settings, press the 
“menu” button. The display should 
now read “MIN TRIGGER” at the top 








and the bottom line should indicate 
the current lower temperature thresh- 
old. This is the temperature which 
will trigger Relay 1 in the event the 
sensed temperature falls below it, and 
set off the “UNDER” alarm if you have 
enabled it. 

Press the up and down buttons to 
adjust it — each press will change the 
value by 0.1°C. 

Now press the “menu” button again 
and the display should show “MAX 
TRIGGER”, which is the temperature 
which will trigger Relay 2 in the event 
the sensed temperature rises above 
it, and set off the “OVER” alarm if 
you have enabled it. MAX TRIGGER 
is adjusted in the same way as MIN 
TRIGGER. 

Press the “menu” button a third time 
the top line will read “HYSTERESIS”. 
This determines how often the device 
you are controlling with the thermostat 
will switch, by setting the amount by 
which the temperature has to change 
after the thermostat switches, for it to 
switch again. 

For example, if you set the upper 
threshold temperature to 25°C and the 
hysteresis value to 0.5°C, then Relay 1 
will switch on as soon as the tempera- 
ture exceeds 25°C, but won’t switch off 
until it falls below 24.5°C. The same 
is true of the lower threshold but in 
reverse, This prevents rapid switching 
of the relay due to the feedback loop 
formed by your heater/cooler. 

A larger hysteresis value will cause 
the heater/cooler to switch less often, 
but also means the temperature will 
vary over a wider range. 

Once set, press the “menu” button 
again and the default display should 
re-appear. 

The thermometer/thermostat will 
operate normally again and the new 
values, stored permanently in EEPROM 
memory, will take effect. $C 


NEre (OM, NOW MUG ¢ 
This project was designed and 
developed by Altronics Distributors 
Pty Ltd who retain the copyright on 
the design, the microprocessor code 
and PC board artwork. 


Complete kits (as per the parts 
list opposite) are available from all 
Altronics stores, dealers and web 
store (www.altronics.com.au) for 
$74.95 including GST (plus P&P if 
applicable). 
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The UNIQUE UQ2062C is a highly affordable and portable 
entry-level 60MHz, 500MS/s digital storage oscilloscope 
with a colour screen and two channels. 


Digital Storage Oscilloscope was 

an expensive, exotic instrument 
that few hobbyists could hope to 
own. Now, DSOs are very affordable, 
especially for this scope, with a spe- 
cial offer for SILICON CHIP readers. If 
you quote a special code (see end of 
review) you can buy this dual channel, 


[ was only a few years ago that a 
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60MHz model with a colour screen for 
just $695 including GST — about 10% 
off normal price! 

The UNIQUE UQ2062C is an attrac- 
tive, compact unit. With an integrated 
carrying handle, it is very similar in 
size and configuration to many of its 
more expensive competitors, from com- 
panies like Tektronix, Rigol and GW. 


The screen is the same size and 
resolution as most similar products — 
a 14.5cm (5.7”) 320x240 quarter-VGA 
display. It is bright and quite easy to 
read, although its blacks are not as dark 
as we’ve come to expect. There is a 
reason for that, as we will find out later. 

It is supplied with an IEC power 
cable, USB cable and two 1.5m 60MHz 
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1x/10x probes. Each probe comes with 
an earth alligator clip, compensation 
adjustment tool and a number of dif- 
ferent coloured plastic rings, which 
make it easier to tell which probe is 
connected to which channel. 

It would be nice if the probes came 
with more accessories, such as earth 
spring clips but you certainly get 
enough to start with. 

While there are cheaper DSOs 
available but they mostly have mono- 
chrome displays. In case you’re won- 
dering why it’s worth spending some 
extra money to get the colour screen, 
the primary advantage is that it’s obvi- 
ous at a glance which waveform is from 
which input channel. This allows for 
more flexible use of the display. 

For example, if you scale both traces 
to the full height of the screen on a 
monochrome ‘scope, it can be hard 
to tell which is which — not so when 
they have distinct colours. 

This also applies to the FFT read- 
out and the traces generated from the 
“math” menu. They can be displayed 
simultaneously with the raw traces 
and so have their own colours to avoid 
confusion. 


Usability 

The first thing you’ll notice switch- 
ing it on for the first time is how fast 
it boots. It’s under three seconds from 
turn-on to operation — that’s pretty 
good for a digital scope. 

The second impressive aspect is that 
the screen update rate is excellent. The 
rapid display refresh makes it feel a lot 
more fluid than many other low-end 
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“auto” button. 
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This shows the display with 1kHz sine waves applied to 
both inputs, 180 degrees out of phase, after pressing the 


DSOs — something that a long time 
Cathode Ray Oscilloscope user would 
appreciate. This explains the lower- 
than-expected contrast, as contrast and 
refresh rate are a trade-off with Liquid 
Crystal Displays. 

After you have switched it on for the 
first time, the instruction manual sug- 
gests that you manually run the input 
calibration routine. Once triggered, the 
procedure is automatic and takes about 
a minute. This improves the accuracy 
of measurements by trimming away 
input offset voltage and scaling errors. 
Presumably, this procedure should be 
repeated periodically to keep measure- 
ments as accurate as possible. 

There is no automatic calibration 
mode, which can be a minor incon- 
venience. However, sometimes oscil- 
loscopes that do feature automatic cali- 
bration can be quite annoying — they 
always seem to do it right when you're 
in the middle of taking a measurement! 

The controls and menus are easy 
to learn. Partly, this is because the 
UQ2062C has less features than other 
DSOs. 

This may seem like a big disadvan- 
tage but in fact, all the most important 
features are there. There are even some 
advanced modes included, such as the 
ability to record continuous waveform 
data to memory and play it back later. 
For the most part, the missing features 
are those which most entry-level users 
would not miss. 

For example, it has Edge, Pulse and 
Video trigger modes but not Slope, 
where the trigger is based upon the rate 
of change of voltage over time. While 
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Slope mode is theoretically useful, it’s 
rarely needed. 

This simplicity turns out to make 
the UQ2062C surprisingly pleasant to 
use, since it keeps the number of menu 
options low. When all you want to do 
is change the trigger source or acquisi- 
tion mode — something that you’d be 
doing frequently — not having to dig 
through a series of menus and options 
to find the one you need is great. 

As a result common tasks involve 
fewer button presses and knob turns 
than other digital oscilloscopes we’ve 
seen. 


Features 


We’ve come to expect certain fea- 
tures from a DSO and the UQ2062C 
doesn’t disappoint. 

The measurement system is easy to 
use and all the common measurements 
you'll want to take are there — includ- 
ing frequency, RMS voltage, peak-to- 
peak voltage and even channel-to- 
channel delay. 

The “math” menu allows you to add, 
subtract, multiply and divide readings 
between the two channels as well as 
perform Fourier Transforms (FFT). 
You can use the two channels in XY 
mode, ie, plot them against each other 
and there are some advanced trigger 
modes such as alternate trigger, where 
each channel is separately synchro- 
nised. This slows down the update 
rate but there are situations where it 
is useful. 

As for the input system itself (a criti- 
cal feature in an oscilloscope after all) 
it’s quite good. 
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The same waves, shown full scale and centred, giving 
better vertical resolution. Without a colour screen this 
could be confusing. 
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Sensitivity goes as low as 2mV/divi- 
sion. If you’re using the probes in 10x 
mode (and for high frequency signal 
measurements this is a must) then that 
means it will display 20mV/div which 
is low enough to show millivolt-level 
details in the signal. 

You want a setting that sensitive for 
observing low voltage signals in detail, 
such as switch-mode power supply 
ripple waveforms. 

Noise performance at the 2mV/div 
level is also very good — in fact there’s 
less noise there than is evident on more 
expensive competitors. 

Another impressive feature of the 
input system is the 1-million sample 
memory buffer. 

What this means is that you can 
sample a waveform at high resolution, 
so that you can see all its details but 
also retain enough additional samples 
in memory that you can scroll the 
window left and right to see what 
happened before and after the trigger 
point. 

Many other DSOs have much 
smaller buffers — in some cases a 
tiny fraction (10k samples or 1% as 
large), which makes it difficult to get 
both good time resolution and a long 
history. 

The sample rate is good too, 500 
million per second (500MS/s) if 
you’re observing a single channel and 
250MS/s when using both. That’s more 
than enough for 60MHz signals. 

It has the usual acquisition modes 
— normal, averaging and peak detect 
along with a 20MHz bandwidth limit- 
ing feature to reduce high frequency 





Math OFF 


Window mode shows the whole waveform as well as some 
detail. This way you can take full advantage of the 1M 


sample buffer. 
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noise when you're observing lower 
frequency signals. 

Like most DSOs the UQ2062C has 
an “auto” button which attempts to 
set up the triggers and scaling to suit 
whatever you have connected to the 
input(s). In general it seems to work 
quite well, usually saving you some 
hassle fiddling with the settings. 


Storage & external interfacing 


There is a USB host port on the 
front panel into which you can plug 
a USB flash drive for storing settings, 
waveform data and screen captures. 
This is a very handy feature both for 
computer analysis of captured data 
and so that you can keep a record of 
the waveforms you have observed. 

It’s also handy in case you want to 
show somebody else what you are see- 
ing on the oscilloscope screen. 

Data can also be download directly 
to acomputer using the USB port at the 
rear and the provided cable, however 
unless you already have a computer 
at your workbench the flash drive 
method is more convenient. 

One problem I’ve found compared 
to more expensive DSOs is that when 
you take a screen capture on the 
UQ2062C, you can’t include any of 
the measurement data with it, because 
measurements are displayed in the 
same area of the screen as the storage 
menu. Keeping the measurements 
off the main part of the screen does 
prevent them occluding the traces, so 
there is a reason for it but being able 
to see the measurements in a screen 
capture is very useful. 


limiting feature. 
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Another disadvantage of the menu 
system UNIQUE have come up with is 
that the menu is permanently visible 
at the right side of the screen, which 
limits the display area for the traces. 
Some other DSOs let you hide the 
menu when you don’t need it so you 
can use that screen area for waveform 
display. This is clearly a trade-off they 
have decided on to make the menu 
system simpler — but it would still be 
nice to have a full screen option. 


No free lunch 

By this stage you’re probably start- 
ing to wonder what the catch is. As 
mentioned, this oscilloscope doesn’t 
have every single feature that more 
expensive models do but it is certainly 
good enough for most tasks. 

The fit and finish of the unit in 
general is very good and suggests that 
it has been designed and assembled 
with care. 


But a discounted lunch! 

Normal retail price for the UQ2062 
is $770 including GST. Until the 
end of this month, if you quote the 
special SILICON CHIP reader code of 
SCUQ2062C to Trio Smartcal (the 
Australian distributors of Unique 
’scopes) you will get almost 10% off, 
at just $695. 


More details? 


To take advantage of this offer, or 
simply to find more information on the 
Unique UQ2062C DSO, visit the Trio 
SmartCal website: www.triosmartcal. 
com.au, or call 1300 853 407. $C 
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A 3MHz pulse train shown with its FFT frequency spectrum 
in red. The rounded corners are due to the bandwidth 
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By the early 1930s, some manufacturers wer 


By RODNEY CHAMPNESS, VK3UG 


The 1933 Alrzone 503 
3-Valve Mantel Set 


producing quite 


good superhet radio receivers for the domestic market. The 
Airzone 503 was designed for the low-cost end of the market 
but still came in an attractive wooden cabinet and offered 


good performance. 


ADIO RECEIVERS were still very 

much at a developmental stage 
in the early 1930s, the very first sets 
having been built just 30 years earlier, 
around 1900. During that time, they 
had developed from modest “bread- 
board” pieces of equipment through to 
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the “coffin-style” cabinets of the 1920s 
and then to steel chassis sets from the 
late 1920s onwards. 

A steel chassis made life so much 
easier when it came to design and 
manufacture. It meant that each receiv- 
er made would consistently perform 


according to specification, provided 
of course that the correct components 
were used and the wiring had been 
correctly carried out. 

Of course, some designs were “dogs” 
due to poor design and construction 
but many manufacturers did have 
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Fig.1: the circuit is an early supherhet design, with the first valve (6F7) acting as a mixer/local oscillator stage. The 
second stage (78) functions as an IF amplifier, while the 77 functions as an anode bend detector. A type 41 valve is 
used as the audio output stage, while an 80 is used for the rectifier. 


good engineers who designed excel- 
lent equipment. Some of that early 
equipment is still around today and 
can still turn in a good performance. 
One such receiver is the Airzone 503, 
described here. 


The Airzone 503 


This particular Airzone 503 belongs 
to a friend and it had been restored 
several years ago. As a result, there 
wasn’t much I had to do to get it run- 
ning at peak performance. 

As shown in the photos, the set is 
housed in an attractive medium-sized 
wooden cabinet. It has a matte finish 
applied to the timber, which makes 
it really look the part. However, be- 
ing built around 1933/4, it only has a 
rudimentary tuning dial, a feature it 
shares in common with many other 
sets of that era. 

Basically, the dial consists of a 
smallish knob with a moulded pointer 
on it to show what part of the band the 
set is tuned to. This knob is connected 
directly to the twin tuning gang and 
so the tuning is quite direct. However, 
this isn’t really a problem as the IF 
(intermediate frequency) bandwidth 
is quite wide. 

The volume control is basically a 
rheostat. It rotates through 330° and 
uses a knob that’s identical to that used 
for the tuning. However, the controls 
are reversed to what we normally ex- 
pect, with the tuning control on the 
left and the volume at right. 

The above-chassis components are 
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well laid out and everything is quite 
accessible. One unusual feature is the 
use of a curved metal sheet to form a 
shield between two of the stages in 
the receiver. I’ve never seen anything 
like that before. 


A look at the circuit 


Initially, I had problems finding a 
circuit diagram of this receiver. That 
was until I got onto the Internet and 
found a reference to the Airzone 503 
that steered me to a publication that I 
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had. A quick check in that publication 
then turned up the circuit diagram for 
the old Airzone. 

It is just so much easier to service 
or restore a piece of equipment if the 
circuit is available. A circuit is also 
essential for understanding how a 
set works and for troubleshooting, 
especially when modifications are 
necessary. 

Fig.1 gives the circuit details of the 
Airzone 503. As shown, the antenna 
coil is an air-cored solenoid and has 


The old Airzone receiver is housed in an attractive 
wooden case which has been well restored. 
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The top of the chassis is well laid out, with all parts easy to access for service. 
Note the unusual S-shaped metal shield between the IF amplifier (78) and 
detector (77) stages. A separate shield is also fitted to the mixer/oscillator stage. 


no top coupling from primary to sec- 
ondary. This technique assisted in 
maintaining reasonably constant per- 
formance across the broadcast band. 

Sets at that time were designed to 
work with long-wire antennas, per- 
haps up to 30 metres long and mounted 
up to 12 metres high. These large 
antennas provided such good signals 
that the deficiencies inherent in early 
antenna coils were of no great concern. 
It was only when customers wanted to 
use their radios on a 6-metre length of 
wire run around the picture rail inside 
the home that manufacturers had to 
design coils to suit these much shorter 
antenna lengths. 

The signal from the first tuned cir- 
cuit is applied to the signal grid of the 
pentode section of a 6F7. The triode 
section acts as the local oscillator 
and the oscillator signal is cathode- 
coupled into the pentode so that it 
acts as a mixer. 

By the way, the 6F7 was designed 
for the frequency conversion task but 
it was also suitable for use in the types 
of circuits that used common triode/ 
pentode miniatures (6U8, etc) towards 
the end of the valve era. The 6F7 was 
never made in Australia but given its 
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a 


versatility, it probably should have 
been used more widely. 

The signal on the plate of the 6F7 
is fed to the first IF (intermediate fre- 
quency) transformer which is nomi- 
nally tuned to 455kHz. Its output is in 
turn applied to the grid of the remote 
cut-off IF amplifier which is based on 
a 78 valve (a 6K7 is an octal equiva- 
lent). The output from the 78 is then 
coupled via a second IF transformer to 
a 77, which isa sharp cut-off pentode. 


Anode bend detector 


The 77 is configured as an anode 
bend detector. The anode bend detec- 
tor was common in the early to mid 
1930s, as few valves were made that 
combined an RF pentode with detector 
and AGC diodes in the same envelope. 
For the time, they provided effective 
detection of the RF signal and reason- 
able amplification. 

In operation, the 77 is biased near 
cut-off, so that only the positive going 
sections of the RF signal are amplified. 
The valve operates very much like a 
single-ended class B stage and as such 
there is distortion in the output. This 
is one of the main deficiencies of this 
type of detector. 





The other deficiency is that the 
signal level needs to be kept within 
a relatively small range (the “sweet 
spot”) so that the distortion is mini- 
mised. In this receiver, Airzone appear 
to have got it right, as the signal level 
applied to the detector results in good 
audio levels at the set’s output. In fact, 
the circuit used here is similar to that 
used in many other receivers with 
anode bend detectors. 

The detected RF signal appears on 
the plate of the 77 and is filtered to 
recover the audio signal which is then 
applied to the grid of a 41 output valve. 
The filter circuit is formed by capaci- 
tor C8 and the following RF choke in 
the plate circuit of the 77. In addition, 
resistor R11 acts in conjunction with 
the grid to cathode capacitance of the 
41 to provide additional filtering. 

The resulting audio signal is ampli- 
fied by the 41 and applied to a 5-inch 
(125mm) electrodynamic loudspeaker. 

Note that it’s important to keep RF 
signals out of the audio output stage. If 
this is not done, they will be amplified 
and radiated back into the IF amplifier, 
causing RF instability. 


Power supply 

The power supply is quite conven- 
tional and uses a mains transformer 
to drive an 80 rectifier stage. The 
80’s HT output is then filtered using 
two 8uF electrolytic capacitors and 
the field coil of the electrodynamic 
loudspeaker. 

Note that although the circuit 
doesn’t show it, the primary of the 
mains transformer has two tappings — 
one fora 200-230V input (colour coded 
black & yellow) and the other for 230- 
250V (colour coded black & red). As 
with virtually all receivers of the era, 
there is no mains on-off switch which 
means that the unit has to be switched 
on and off at the power point. 


No AGC 


This set, like many from the early 
1930s, does not have automatic gain 
control (AGC) to compensate for signal 
strength variations between stations by 
automatically adjusting the volume. 
This means that, depending on signal 
strength, the volume can vary from 
one station to the next and so has to 
be manually adjusted each time a sta- 
tion is tuned. 

The volume control itself takes the 
form of a 4kQ rheostat (R4), which 
forms the earthy end ofa voltage divid- 
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All the original paper capacitors under the chassis had been replaced, as had the electrolytic capacitors and the mains 
power cord. The mains cord had not been securely anchored, however. 


er from the HT line. When the moving 
arm is set to the R5 end (see Fig.1), the 
RF amplification is at maximum (and 
so is the distortion on strong stations). 
Conversely, when the control is set to 
the far left, the two front-end valves are 
cut off and there is no audio output. 

Note that both the 6F7 and the 78 
require quite a high negative voltage 
to cut them off (about -40V). When 
their cathodes are at about 40V posi- 
tive with respect to the chassis, their 
signal grids are at chassis potential, 
ie, the grids are at -40V with respect 
to the cathodes. 


Restoration 

As indicated earlier, I had nothing to 
do with the restoration of this set. The 
owner obtained it in a fully restored 
condition and it had been very well 
done, which regrettably often isn’t the 
case. In fact, sets are often advertised 
as being fully restored only for the new 
owner to later discover that the res- 
toration is often not much more than 
a figment of the seller’s imagination. 

In this case, the cabinet was in 
excellent condition but not being an 
expert on cabinet restoration, I cannot 
definitely say what the finish is. It has 
a matte appearance and I suspect that 
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some form of oil has been used to ob- 
tain what is a very impressive result. 
Out of curiosity, I decided to re- 
move the chassis from the cabinet. 
This involves removing the two knobs 
and the two chassis retaining screws 
underneath. However, as I started to 
slide the chassis out, I noticed that the 
volume control was not coming with it. 
Closer examination revealed that 
the control was firmly attached to 
the cabinet by a nut and its terminals 
connected to the circuit by two flying 
leads. Undoing the nut freed it, after 
which the entire assembly (including 
the loudspeaker) could be removed. 
Once the chassis was out, I took a 
look inside the cabinet and found a 
metal gauze and what looks like an 
asbestos pad lining the underside of 
the top. One edge of this pad had split 
open but nothing appeared to have 
come loose. Despite that, I suggested to 
the owner that it would be wise to seal 
this pad as asbestos is a carcinogen. 
Asbestos sheets were used in quite 
a few receivers during the 1930s and 
1940s to keep heat away from cabinet 
tops. Heat often spoiled the cabinet 
finish in early sets, particularly above 
the output valves and rectifiers. 
All the tuning adjustments had been 


sealed with a dab of yellow paint. The 
S-shaped shield used on the top of 
the chassis is unusual but effective in 
shielding the various sections from 
each other. 

A glance underneath the chassis 
revealed that the paper capacitors 
had all been replaced, along with the 
electrolytic capacitors and the mains 
power lead. The power lead installa- 
tion did not meet present-day stand- 
ards, however. Asa result, I spent a few 
minutes fitting a cordgrip grommet to 
ensure that it was anchored correctly. 

I didn’t have the circuit diagram at 
that stage and so I wasn’t quite sure 
what valves I would find in the vari- 
ous sockets. As a result, I looked at 
each of these in turn and they were 
all familiar types except for the output 
valve which was an NU41. However, 
I could find no reference to it in my 
valve manuals. 

Eventually though, I found a small 
sticker which indicated that the valve 
was a type 41, which I did know. So 
an NU41 is in reality a 41. 


Trying it out 

Everything looked to be in good 
order, so I connected the set to an an- 
tenna and applied power. The result 
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he Diason Model 32/6 was 


manufactured by a small company and 





used the following valve line-up: 3 x 6SK7, X61M, 6SQ7 and 

25L6. If these valves seem unusual, it’s because the sets came in three models 
which were designed for operation on DC supplies of 32, 50 or 110V respectively. 
The six valves (or seven in the push-pull audio output model) were all RF and 
audio types, as a rectifier was not needed. Photo by Kevin Poulter for the Histori- 
cal Radio Society of Australia (HRSA). Phone (03) 9539 1117. www.hrsa.net.au 


was a complete anti-climax because I 
got absolutely nothing from it. 

This was not looking good, as 
tracking down and fixing the problem 
without a circuit diagram could take 
some time. Nevertheless, I began by 
checking the voltages on the various 
valve elements and all but the cath- 
ode voltage of the 6F7 were close to 
what I would have expected. That 
was a worry, as 6F7s can be difficult 
to obtain. 

Next, I checked that all the valves 


were correctly seated in their respec- 
tive sockets and this revealed that the 
6F7 was loose. As a result, I removed 
the valve and closed up the socket con- 
nections using a pair of pliers from the 
underside of the chassis. I then gave 
the connections a squirt of Inox contact 
cleaner and re-inserted the valve. 
This time, when power was applied, 
the set began working. Shortly after 
that, I found the circuit diagram and 
other general information on the set. 
This showed that the voltage measure- 





ments now all closely matched the 
specifications. 


How it performs 


I was pleasantly surprised as to 
how well this 1930s radio performs. It 
received all my local stations at good 
volume and despite having a direct- 
drive dial system, was easy to tune 
(aided, no doubt, by the wide IF pass- 
band). And despite the likelihood of 
noticeable distortion being produced 
by the anode bend detector, the audio 
output was quite pleasant to listen to. 

I checked the tuning range and 
found that the set covered the frequen- 
cy range from 550-1700kHz. However, 
by slightly adjusting the trimmer in 
the oscillator circuit, this was changed 
to 530-1630kHz which covers all the 
stations in my area. 

I also checked the IF centre fre- 
quency and found that it was up 
around 480kHz instead of the speci- 
fied 455kHz. However, despite being 
25kHz more than the designated IF, 
this did not cause any problems. 

Some restorers erroneously believe 
that ifthe IF is supposed to be 455kHz 
(or some other frequency), then the IF 
amplifier must be aligned to that centre 
frequency or problems will arise with 
the set’s performance. This might be 
true for some specialised receivers 
but for the average domestic receiver, 
a variation of +5% from the specified 
frequency is unlikely to cause prob- 
lems. 

In summary, Airzone may not have 
been one of the large manufactur- 
ers but they did produce some very 
good receivers. The Airzone 503 is a 
very impressive receiver, especially 
considering its age. It has been well- 
restored, works well and is a set well 
worth having in a collection. sc 


There’s something to suit every 
motor/control master in the 


| MOTORS, ‘CONTROL P gua tha DOOKShOp pages Io alt 
Hl ssee the bookshop pages in this issue 


Electric Motors and 
Drives - by Austin Hughes 
mB Fills the gap between textbooks and 
. handbooks. Intended for non- 
specialist users; explores all of the 
“i °60 widely-used motor types. 


Practical Variable 
Speed Drives 
— by Malcolm Barnes 


An essential reference for engineers 
and anyone who wishes to 


a 405 design or use variable 
a speed drives. 





« Audio ¢ RF « Digital » Analog e TV « W 


92 SILICON CHIP 


AG Machines - py Jim Lowe “ 
Applicable to Australian trade-level 
courses including NE10, NE12 and 
parts of NE30. Covers all types of 


AC motors. 
Bos 


OVD Players and 
Drives — by KF Ibrahim 
DVD technology and applications with 
| emphasis on design, maintenance 
and repair. lideal for engineers, tech- 
nicians, students, instal- 
95 lation and sales staff. 


eee 


Performance Electronics 


“CARS ~ far Gars - trom Swicon Cup 


16 specialised projects to make your 

car really perform, including engine 
modifiers and controllers, 

449 80 instruments and timers. 


Switching Power 
Supplies - by Sanjaya Maniktala 
Theoretical and practical aspects of 
controlling EMI in switching power 
supplies. Includes bonus CD- 


Row 


ideo e Power Control e Motors e Raobais e ‘Drives e Op Amps e Satellite 





siliconchip.com.au 











& MONTH SUBS 











. RAD Silicon Chip Publications Pty Ltd 
ABN 49 003 205 490 
lH | | | A AUTO 5ENEWAL erent 
NEW email: silicon@siliconchip.com.au 
YOUR DETAILS AVAILABLE Phone (02) 9939 3295 Fax (02) 9939 2648 
This form may be photocopied without infringing copyright. 
Your Name (PLEASE PRINT) 
Address 
Postcode Daytime Phone No. ( ) Email address 








Method of Payment: () EFT (ring or email for details) () Cheque/Money Order () PayPal ()VisaCard (J Master Card 


Card No. | | | | | | | | | | | | | | | | | | | | Card expiry date: LI JILL | 


Signature 





YOUR ORDER (SILICON CHIP PRINTED EDITION SUBSCRIBERS# QUALIFY FOR 10% DISCOUNT (except on subscriptions!) 
SIMPLY TICK THE ITEMS REQUIRED - DON'T FORGET TO FILL IN DETAILS ABOVE. WE'LL WORK THE TOTAL OUT FOR YOU AND SEND YOU A RECEIPT WITH YOUR ORDER 


SILICON CHIP SUBSCRIPTIONS (all prices include P&P) SILICON CHIP BOOKSHOP (P&P additional — See below) 


AUSTRALIA 6 MONTHS (INC. GST) (NEW!) ........cceeesreseseeees 

AUSTRALIA 12 MONTHS (INC. GST)....... i raretincaccopeeaness 

AUSTRALIA 12 MONTHS WITH BINDER (INC. GST) oo... csseesseesseeeseesseessees 111.00 
AUSTRALIA 24 MONTHS (INC. GST) ....ccsccscessessecstesseessersersereeseestessesenseeseeseseee 182.00 
AUSTRALIA 24 MONTHS WITH 2 BINDERS (INC. GST) $215.00 
NEW ZEALAND 6 MONTHS (AIR MAIL) (NEW!)...... re .. $AU55.00 
NEW ZEALAND 12 MONTHS (AIR MAIL) .........c.sccsccseessesecsesseeseeseeeeseeeseeeeee DAUII.00 
NEW ZEALAND 24 MONTHS (AIR MAIL) .... $AU196.00 
OVERSEAS (EXCEPT NZ) 6 MONTHS (AIR MAIL) (NEW))... $AU75.00 
OVERSEAS (EXCEPT NZ) 12 MONTHS (AIR MAIL) $AU135.00 
OVERSEAS (EXCEPT NZ) 24 MONTHS (AIR MAIL) $AU260.00 
NEW! CONVENIENT AUTOMATIC SUBSCRIPTION RENEWAL: 

L) Tick here if you'd like us to automatically renew your subscription when it elapses 

(ie, 6 month, 12 month or 24 month). We'll renew until you tell us to stop! 


BACK ISSUES/ARTICLE PHOTOCOPIES 


L) SILICON CHIP BACK ISSUES*; SC/EA/ETI PHOTOCOPIES 

— includes P&P - $12.00 within Australia; $15.00 overseas 
*where in stock - photocopy of article supplied where issue is out of stock. EA/ETI: no back 
issues left, only photocopies available. Price is for each back issue or each article photocopy. 


AC MACHINES (eosin reencurabrinesnacoonememR TERM DOOLOU. 
AMATEUR SCIENTIST CD ou... itianpisasesiciencpueaniae pOlO0 
AUDIO POWER AMPLIFIER DESIGN - SELF (NEW 5th EDITION) .............$130.00 
BUILD YOUR OWN ELECTRIC MOTORCYCLE (NEW) .............::ssccscssseeseesse $47.95 
DVD PLAYERS AND DRIVES vee $95.00 
ELECTRIC MOTORS AND DRIVES.............ccssccsseseessecsessesssesseesessensessesseseeeees . $60.00 
ELECTRONIC PROJECTS FOR CARS (2003) — last few, shop-soiled— now.. $2.95 
HANDS ON ZIG BEE tec nprosvecaswuterpaventarneentrectvorrarnecetseaanetiscxesectoreunne MOOLOO 
NEWNES GUIDE TO TELEVISION AND VIDEO TECHNOLOGY 

OP AMPS FOR EVERYONE 

PERFORMANCE ELECTRONICS FOR CARS 

PIC IN PRACTICE 

PIC MICROCONTROLLERS - KNOW IT ALL 

PIC MICROCONTROLLER - PERSONAL INTRO COURSE............2::cecesesee 
PRACTICAL GUIDE TO SATELLITE TV (7th edition) 

PRACTICAL RF HANDBOOK 

PRACT. VARIABLE SPEED DRIVES/POWER ELECT. 

PROGRAMMING 16-BIT MICROCONTROLLERS IN C 

RADIO, TV AND HOBBIES ON DVD-ROM 

RF CIRCUIT DESIGN ................0.. 

SELF ON AUDIO (2nd edition)...... 

SOLAR SUCCESS - GETTING IT RIGHT EVERY TIME 

SOLAR THAT REALLY WORKS 

SWITCHING POWER SUPPLIES A-Z (inc CD-ROM)...............5. 

TV ACROSS AUSTRALIA 

USING UBUNTU LINUX 


P&P RATES: VIDEO SCRAMBLING AND DESCRAMBLING ....Sarcy.=.29.longec.available... 
Subscriptions, hack issues and project reprints: P&P included i 

; A j : FOR 
Binders (available Australia only): $10.00 per order; for 5 or more P&P is free. LL] WINDOWS 7 FOR DUMMIES (NEW) 
Books: Aust. $10 per order; NZ:$AU12 per book; Elsewhere $AU18 per book #10% discount offer does not apply to online edition subscribers nor to website orders 


im N Se ae ain mae Se eae 


OUUDOOUCUDUUU 








Please attach list if more than one back issue or photocopy required. There is a 10% 
discount for ten or more back issues and/or photocopies (no further discount applies) 


SILICON CHIP MAGAZINE BINDERS 


(_) Embossed "SILICON CHIP", securely holds 12 months+ of issues 
Available in Australia only 
(P&P is $10.00 per order; buy five or more in one order for FREE P&P) 


COOCOODOOOOOOCOOOCOOOOCOOOCCOO 








» silicon@siliconchip.com.au QR Thistorm(oraphotocopy)t0 MRF  usePayPaltopay RR caii(oz) 99393295 with QF This tormto PO Box 139 
with order & credit card details (02) 9939 2648 with all details silicon@siliconchip.com.au your credit card details Collaroy NSW 2097 





*ALL ITEMS SUBJECT TO AVAILABILITY. PRICES VALID FOR MONTH OF MAGAZINE ISSUE ONLY. ALL PRICES INCLUDE GST 
















fo 
apg Eve 


Wi 


Andy Rathb 


PIC MICROCONTROLLERS: 
know it all 
The best of subjects Newnes authors have written over the 
past few years, combined in a one-stop maxi reference. 
Covers introduction to PICs and their programming in 
Assembly, PICBASIC, MBASIC & C. 
More than 900 pages paperback. 

) 


USING UBUNTU LINUX 


if £ tips. Highly recommended. 


222 pages in paperback 


PIC MICROCONTROLLER —-YOUR 
PERSONAL INTRODUCTORY COURSE 


A unique and practical guide to getting up and running with 


the PIC. It assumes no knowledge of microcontrollers — 
ideal introduction for students, teachers, technicians and 


electronics enthusiasts. Revised 3rd edition focuses entirely 


on re-programmable flash PICs such as 16F54, 16F84 
12F508 and 12F675. 226 pages in paperback. 


PIC IN PRACTICE 


PIC in Practice 


D-W. SMH 


255 pages in paperback. 





RS 
PROGRAMMING 16-bit MICRO- 
CONTROLLERS IN C 


Subtitled Learning to Fly the PIC 24, a Microchip insider tells 
all on the newest, most powerful PICs ever! Condenses typical 
introductory “fluff' focusing instead on examples and exercises 
that show how to solve common, real-world design problems 

quickly. Includes handy checklists. FREE CD- 

ROM includes source code in C, the Microchip 

C30 compiler, and MPLAB SIM. 400 pages 

paperback. CD-ROM included! 
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November 2008. 112 pages. 





indows ym WINDOWS 7 FOR Lad 


Windows 7 is loaded with features, tools and 

shortcuts designed to make your life easier. 
Learn how they all work with the latest in the 

"| ~ "Windows for Dummies' series. It starts at 

square one, helping you set up Windows 7, 

| get online, play with media and keep Windows 
happy. Includes all those things Windows 

thinks you already know! 

414 pages in paperback 


. Ubuntu Linux is a free and easy-to-use operating system, 
» a viable alternative to Windows and Mac OS. Introduces 
= Ubuntu, tells how to set it up, covers the various Open 

7 | Office applications and gives troubleshooting hints and 


Based on popular short courses on the PIC, for professionals, 
students and teachers. Can be used at a variety of levels. An 
ideal introduction to the world of microcontrollers. 


SOLAR SUCCESS -— Getting it right 


The complete guide to home and property systems. 
Covers the ramifications of lighting, fridges and freezers, 
air conditioning, washing machines and driers and much 
more on solar systems; also covers solar basics and how 
to conduct an energy audit. As reviewed in Siticon CHIP 
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Essential information for anyone travelling Australia, or just 

wanting to know the channels, polarity and location of all 
television transmitters and translators from coast 
to coast. Plus coverage maps, tv transmitter data 


.. everything you need to know in the one place 
for the first time! 





PRACTICAL GUIDE TO SATELLITE TV 


Written in Australia, for Australian conditions by one of Aus- 
tralia's foremost satellite TV experts. If there is anything you 
wanted to know about setting up a satellite TV system, 
(including what you can't do!) it's sure to be covered 

in this 176-page paperback book. 


™ NEWNES GUIDE TO 
* TELEVISION & VIDEO TECHNOLOGY 


It's back! Now in a new edition provides a full and com- 
prehensive coverage of video and television technology 
including HDTV and DVD. Starts with fundamentals so is 
ideal for students but covers in-depth technologies such 
as blu-ray, DLP, Digital TV, etc so is also perfect for 
engineers. 600+ pages in paperback 
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RF CIRCUIT DESIGN 


A new edition of the classic RF circuit design book. RF 
circuit design is now more important that ever in the 
wireless world in which we live. In most of the wireless 
devices that we use there is an RF component - this book 
tells how to design and integrate in a very practical 
fashion. 244 pages in paperback. 


KYA «OP AMPS FOR EVERYONE 


oP AMPS ror 


VERYONE By Carter & Mancini. Substantially updates coverage for 
E 


low-speed and high-speed applications, and provides 
step-by-step walk-throughs for design and selection of 
op amps. Huge 648 pages! 
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HANDS-ON ZIGBEE s 
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. We asked our Zigbee guru, Telelink's Jack Chomley, to com-Jiue & AY 
ment on this book and he said a lot of it is pretty in-depth ema 


but, if you want to learn all about Zigbee 
you'd go a long way to find a better reference 
than this one. 336 pages in paperback. 


19 802.15.4 
ontrollers 


SOLAR THAT REALLY WORKS - Motorhomes, 
5th Wheelers, Campervans, Cabins 


All the information you need for successful solar installation 

in mobiles.An expert on getting the most out of solar systems, 
Collyn Rivers dispels many of the myths and helps you get it 
right when there is no mains power available. 


As reviewed in Siticon CHiP November 2008. 82 pages. 












1) i, WANT TO SAVE 10%? SILICON CHIP (PRINT EDITION) § a9 (ip heamily 
SUBSCRIBERS AUTOMATICALLY QUALIFY FORA = pagan Gon amy 


10% DISCOUNT ON ALL BOOK PURCHASES! 
(‘Does not apply to website orders) pSsyotithisjissue! 


‘O) sie Wis cE 

electronics” SILICON CHIP'S PERFORMANCE 
_/ist=—? ~ ELECTRONICS FOR CARS 
If you ever wanted top performance from your car, this is the 

book you need. 160 pages of technical background to give 

f Sey .. you a thorough understanding then 16 specialised projects 

f) opel vae_ ‘to build to make your car really perform, including engine 
modifiers and controllers, instruments and switches. 


4 r] AC MACHINES 


Applicable to Australian trades-level courses including NE10 
AC Machines, NE12 Synchronous Machines and the AC 
part of NE30 Electric Motor Control and Protection. 
Covering polyphase induction motors, single-phase 
motors, synchronous machines and polyphase 
motor starting. 160 pages in paperback. 



























AUDIO POWER AMPLIFIER 
DESIGN HANDBOOK 


The latest edition of "the Bible" on audio power 
amplifiers. Many revisions and updates to the 
| previous edition and now has an extra three 

| chapters covering Class XD, Power Amp 
















DVD PLAYERS AND DRIVES | Input Systems and Input Processing and 
VD Auxiliarly Subsystems. Not cheap and not 
auens anes A guide to DVD technolo gy and applications, with particular ° fo feller pati + eae hee 
Pins focus on design issues and pitfalls, maintenance and repair. iets — 463 pages in paperback. - 
wel Ideal for engineers, technicians, students of consumer 
‘i electronics and sales and installation staff. 319 pages SELF ON AUDIO a 
in paperback. Cle On Acelie 
As reviewed in Siticon Crip February 2004. A collection of 35 classic magazine articles offering a de- r) 
- pendable methodology for designing audio power amplifiers Si Ml 
PRACTICAL VARIABLE SPEED DRIVES in a way that improves performance at every point without 


AND POWER ELECTRONICS Vaal sped significantly increasing cost. Includes compressors/limit- 


seem ers, hybrid bipolar/FET amps, electronic switching and 


Power side, ics 


more. 474 pages in paperback. 
An essential reference for engineers and anyone who wishes to ~~ pap 


design or use variable speed drives for induction motors. As 
reviewed in Siticon CHip September 2003. 288 pages. 





—— PRACTICAL RF HANDBOOK 


The latest guide to RF design for engineers, technicians, 
students and enthusiasts. Covers key topics in RF: analog 
design principles, transmission lines, couplers, trans- 


a! ELECTRIC MOTORS AND DRIVES 


Brand new edition of this amazingly popular book. Intended me ; ; : 
for non-specialist users of electric motors and drives, filling formers, amplifiers, oscillators, modulation, transmitters 
the gap between academic texts and general "hand- and receivers, propagation & antennas. 
books". Explores all of the widely-used modern types of 279 pages in paperback. 
motor and drive including conventional & brushless DC, 
induction motors, steppers, servos, synchronous and 
reluctance. 384 pages, soft cover 


SWITCHING POWER SUPPLIES A to Z 


Theoretical and practical aspects of controlling and measur- 
ing electromagnetic interference in switching power supplies. 
Includes flow-charts for building DC-DC easy-to-follow instructions for building a two- 

converters and their magnetic compo- wheeled electric vehicle — from a streamlined scooter 


nents under typical wide-input supply ; to a full-sized motorcycle. 384 pages in soft cover. 
conditions. 503 pages in hard cover. 






















BUILD YOUR OWN ELECTRIC 
MOTORCYCLE 


Alternative fuel expert Carl Vogel gives you a hands- 
on guide with the latest technical information and 











Many thousands of copies now sold. Two incredible CDs 
containing over 1000 classic projects, sourced from 
Scientific American over the past 73 years — and covering 
every field of science. This new "Dr Shawn" edition is the 
latest version — it's said to be even more user friendly 
with much more information and data. Runs with any 
browser (on Win2000 or later). Recommended by the 
National Science Teachers Association (USA). 


Australia's own "Radio and Hobbies'/"Radio TV and Hobbies". Every 
= article has been scanned into PDF format — ready to read at your 
= leisure on your computer (obviously, a computer DVD-ROM reader 
is required along with Acrobat Reader 6 or later). For history buffs, 
it's worth its weight in gold. For vintage radio enthusiasts, what could 

be better? For anyone interested in electronics, this is one which you 
MUST have in your collection! NB: Does not play on audio DVD players. 
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NZ -— $12.00 PER BOOK; REST OF WORLD $18.00 PER BOOK 
EMAIL (24/7) OR FAX (24/7) OR  PAYPAL(24/7) +#£\OR PHONE-(95,Mon-Fri) OR MAIL 


TCA TA el Your order and details to Use your PayPal account Call (02) 9939 3295 with Your order to PO Box 139 
with order & credit card details (02) 9939 2648 with all details silicon@siliconchip.com.au your credit card details Collaroy NSW 2097 


*ALL TITLES SUBJECT TO AVAILABILITY. PRICES VALID FOR MONTH OF MAGAZINE ISSUE ONLY. ALL PRICES INCLUDE GST 











ASK SILICON CHIP 


Got a technical problem? Can’t understand a piece of jargon or some technical principle? Drop us a line 
and we'll answer your question. Write to: Ask Silicon Chip, PO Box 139, Collaroy Beach, NSW 2097 or 
send an email to silicon@siliconchip.com.au 





Playback glitch on 


message recorder 


We have purchased and built the 
Enhanced 45-Second Voice Recorder 
Module described in SILICON CHIP, 
December 2007. It works fine with 
the exception of one small but quite 
problematic glitch. When we record 
a message (we use tape mode for one 
full-length message) and we try to play 
it back, the Play function will not start 
until we have removed the 12V power 
to the unit for about 10-15 seconds. 
Then it plays back perfectly. 

This happens each time you try to 
play the message back, by pressing the 
M1 message playback key. 

We have looked at everything care- 
fully but can not see why this is hap- 
pening other than a capacitor is hold- 
ing something at a certain potential 
that prevents the playback starting. 
When you remove the power to the 
unit, the capacitor will discharge and 
playback work again. 

Do you have any suggestions as to 
how to fix this issue? We need to be 
able to continuously play the recorded 


message and since there is no loop 
function in the design, we need to 
trigger the playback M1 button each 
time the message has finished. 

A loop or repeat function would be 

even better but we have now built a 
circuit to activate the playback button 
automatically. With the current issue 
unresolved, this won’t work of course. 
(J. D., via email). 
@ The manufacturer’s data on the 
HK828 voice recorder chip is a little 
ambiguous with regard to its operation 
in single message or “tape mode” and 
the chip does seem to behave differ- 
ently in this mode (ie, when LK2 and 
LK3 are both in, pulling down both 
pins 24 & 25 to ground). 

Basically, in this mode, the chip 
seems to have a choice of “normal” 
and “auto rewind” options, selected 
by either pulling pin 9 (M8 Enable- 
bar) high or low. But the data sheet is 
ambiguous regarding which is which, 
ie, whether pulling pin 9 high (as it 
is in our circuit) or pulling it down 
to ground instead gives auto-rewind 
operation. 

We suggest that you try pulling pin 


Positive} Line/Switching)With\The Speed Controller, 


I recently bought a 10A/12-24V 
DC Motor Speed Controller (SILICON 
CHIP, June 1997) to run a wiper motor 
for a car. The car was changed from 
6V to 12V and needed a suitable 
speed controller. 

The problem is that the kit pulses 
on the negative line and not the 
positive. I cannot control the nega- 
tive side of the motor as it is earthed 
through the body of the car. 

I have been told that the con- 
trol unit can be modified to pulse 
through the positive. Would you 
please be able to tell me how this is 
done? (P. V., via email). 

@ For positive line switching, 
the two Mosfets would need to be 
changed to P-channel types. A read- 
ily available P-channel Mosfet is the 
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IRF9540N which has a rating of 100V 
and 23A (Jaycar ZT-2467). Possibly 
two of these in parallel would be 
suitable for a wiper motor. 

They connect with the gates to 
the same 4.7Q resistors in the circuit 
but the source (S) connects to the 
+12V supply (cathode of D1) and the 
drain (D) drives the positive side of 
the motor with the motor negative 
to ground. 

Remove the 18kQ resistor con- 
necting to the original Drain of Q1 
and Q2. The 7812 regulator should 
be removed and a wire link placed 
between the IN and OUT terminals. 
Note also that the control operation 
will work in reverse, with full speed 
at the minimum anticlockwise set- 
ting for VR1 and vice versa. 





9 down to ground, to see if this will 
achieve auto-rewind operation (which 
should allow replay of the recorded 
message each time pin 1 is pulled 
briefly to ground). 

By the way, according to the chip 
data, when it is operating in tape 
mode and with the auto-rewind op- 
tion set correctly, it will loop around 
and play the message over and over if 
the M1-bar line (pin 1) is held down 
to ground. However there is a small 
pause of 1530ms of silence between 
the end of one replay and the begin- 
ning of the next. 


CHAMP is 


the answer 


Have you ever produced a PC board 

for what the Americans seem to call 
a “Chip Amp”? They are often built 
around a National semiconductor unit 
I think; small and cheap but seemingly 
very effective. I am not sure what the 
Australian equivalent is. (R. R., via 
email). 
@ In our February 1994 issue, we 
described the CHAMP, a single chip 
audio amplifier based on the National 
Semiconductor LM386. It is a very 
popular project and is available as a 
kit from Altronics and Jaycar. 


Modifications wanted 


for 12V charger circuit 


I am writing about a Circuit Note- 
book item in the August 2008 issue 
on page 57: Charging Controller For 
12V SLA Batteries. I am interested in 
trying this circuit but I’m rather awed 
by the size of the heatsink you suggest. 
This may be necessary for a very large 
battery but I’m only interested in us- 
ing something in the order of 1.3Ah; 
certainly no more than 2Ah. 

Could this circuit be modified for a 
6V SLA battery? I have a couple of gar- 
den tools which use 6V SLA batteries 
and it would be great to be able to hit 
a switch and change to 6V charging. 
(B. C., via email). 

@ If you will only be using the SLA 
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Charging Controller circuit with small 
(less than 2Ah) batteries, you would 
probably be able to get away with using 
a smaller heatsink on the switching 
Mosfet. You might try using one of the 
Jaycar HH-8570 heatsinks or even one 
of their HH-8520 units. 

It would probably be possible to 
modify the circuit for use with 6V 
SLA batteries. We haven’t tried this 
but the modifications would involve 
the following: 

First, you will need an extra 2-pole 
double-throw (DPDT) switch. Use 
one switch pole to connect a 3.6V 
zener diode across the existing ZD2 
& ZD3 combination. This will reduce 
the reference voltage at pin 3 of the 
comparator to 3.6V. 

Next, add a second voltage divider 
(2.2kQ + 5kQ trimpot + 2.2kQ) to the 
circuit between the positive and nega- 
tive rails and use the second pole of the 
switch to switch pin 2 of the compara- 
tor between the wiper of the original 
trimpot (VR1) in the 12V SLA position 
and the wiper of the added trimpot in 
the 6V SLA position. This will allow 
you to set the switch-off voltage level 
for 6V SLA batteries independently of 
the setting for 12V SLAs. 


Battery capacity meter 
has blank display 


Ihave recently constructed the Bat- 
tery Capacity Meter (SILICON CHIP, June 
2009) using an Altronics kit. I wish 
to use it to monitor the 12V battery 
bank in our (non-mains) solar power 
supply system. I purchased a second 
shunt resistor and have bolted this 
in parallel with the first as there is a 
possibility that the drain current could 
exceed 80A. 

I mounted the unit near the battery 
bank and was about to start the set- 
up/calibration procedure. I connected 
the ground terminal to the battery 
negative, then connected 12V to the 
battery positive terminal. When I 
pressed the pushbutton (S1) there was 
a short beep from the beeper and the 
display backlight lit for a second or 
two. The display was blank. 

The voltage between pins 1 and 2 
(GND) of CON4 was between 4.99V 
and 5.00V and the voltages at pins 5 
& 6 were around 13V (the Sun was 
out and the batteries were charging). 

I disconnected, removed the board 
and rechecked my solder joints with 
a good light and a strong magnifying 
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Digital Audio Player, Has Hardware Limitations 


I have to say I was impressed with 
the article on the Digital Audio Re- 
corder/Player (SILICON CHIP, August 
2009) at first; it really was what I was 
looking for. However, after reading 
the article in more detail, I have been 
completely deflated by the file sup- 
port or rather, the lack of support. 

I don’t mind missing out on MP3 
files but I assumed that it played 
WMV files (I inadvertently didn’t 
notice the difference: WAV versus 
WMV). WMV files are much more 
compact (like MP3 files) and there- 
fore this device won’t really do what 
I want. I have already ripped my 
entire 200+ CD collection to my com- 
puter in anticipation of something 
like this turning up from someone 
and it comes to just over 13GB in 
WMV or MP3 format. 

I was hoping that your new player 
would take these files but alas no. Is 
there any chance that the firmware 
could be updated to play WMV files 
or MP3 for that matter (although Iam 
not fussy either way)? 

If the decoding cannot be done 
on-board, could an after market 
add-on board such as the one from 
Futurlec be wired into this one, with 
a firmware update to the main chip? 
Or perhaps you could use an STAO13 
chip (also available from Futurlec 


glass. I also rechecked the orientation 
of diodes, transistors and electrolytics 
and checked that there was continuity 
between pins that should have been 
connected between IC1, the display, 
the keypad ground and +5V. 

I found the directions a little lacking 
between the end of construction and 
the start of calibration. The check of 
the 5V supply was fine, then nothing 
was said about what should (or should 
not) be connected prior to calibration. 

I suppose it was obvious that a 
voltage was needed between ground 
and Batt+ but I was a little hesitant 
about connecting a large-diameter, 
large-current cable to the shunt resis- 
tor until I had some idea of whether 
the unit was operating correctly (or 
operating at all!). 

Can you give me any clues as to why 
the display is blank? What should it 
be showing when power is first con- 


for less than $10) on a small add-on 
board? (A. S., via email). 

@ For hardware reasons, the music 
player/recorder does not play com- 
pressed formats, only WAV files. 
This is because the microcontroller 
used is simply not fast enough to 
play compressed audio formats like 
MP3 in real time. It was primarily 
designed as a voice recorder and it 
was never intended to be a general 
music player. 

Yes, we could add a hardware 
MP3 decoder but that would be a dif- 
ferent project altogether. Nor could 
the firmware be easily adapted to 
play MP3 files with a hardware de- 
coder like the STA013 — the design 
was simply not conceived with this 
in mind. 

In any case, the proper way to 
design a general music player would 
be to use a powerful DSP engine 
whose firmware could be updated 
to play different formats like MP3, 
Ogg Vorbis, etc. There are licenc- 
ing issues with MP3, for example, 
that would make such a project not 
feasible for a magazine like SILICON 
Curp. Moreover, such powerful 
DSP engines are only available in 
surface-mount packages like TQFP 
(thin quad flat pack) which would 
be difficult for hobbyists to install. 





nected? Do I need to press button S1 
after first connecting power, to start 
the unit operating? (D. R., via email). 
@ If you are not comfortable with 
connecting a battery to the unit for 
testing, you can power it using the 
USB port. Connect it to your PC using a 
USB cable (with no battery connected) 
and it should turn on without having 
to press S1. 

S1 only needs to be pressed to turn 
the unit on when it is powered by a 
battery. Normally, when you turn the 
unit on by pressing S1, there should be 
a short beep, then the backlight should 
come on and the display should read 
something like “Battery Capacity Me- 
ter Version 7.30”. 

The reason you are not seeing a 
display could be because: 

(a) the LCD contrast set by trimpot VR1 
is incorrect — try adjusting this with a 
screwdriver. 
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Iam trying to repair a 1954 Chev- 
rolet truck. It has a6V power system 
and generator. The lights are all 
wrecked and I have tried to obtain 
modern replacements but the local 
auto shops say there are no suitable 
6V lamps available. I examined 
several LED lights, thinking these 
would probably work on 6V but they 
all specified from about 8V to 30V. 
I even tried one on a 6V battery but 
there was no light output at all. 

I would like to use the LED lights 
if possible due to smaller current 
requirements and therefore less volt- 
age drop to the back of the tray of the 
truck. The truck has been equipped 
with a flasher unit in the past and 
I have a couple of 6V globes which 
I could use in the front because I 
believe that the flasher needs a load 
to make it operate. 

I am contemplating installing as 
many white LEDs as will fit in one 
of the new lights and using a voltage 
regulator, say 5V, to run the LEDs. 
Would it be necessary to add a lim- 
iting resistor to each LED or could 
I calculate the current for the total 
number of LEDs in each bank and 
use one resistor to control them all? 

On another subject, I wish to 
control a windscreen wiper motor 
so that it will go forwards or back- 
wards. I seem to remember (from 
many years ago) a circuit with four 


(b) any one of diodes D3-D6 is incor- 
rectly oriented; 

(c) there is a connection problem with 
one of the lines going to the LCD mod- 
ule. You should check the continuity 
between pins 25, 26, 27, 28, 11 & 12 
of IC1 and the LCD module — refer to 
the schematic on page 22 of the June 
2009 issue of SILICON CHIP. 


Power supply 
for the DAC 


I'd like to ask a question about the 
recently published “High-Quality 
Stereo Digital-To-Analog Converter” 
project. | understand that this uses the 
same power supply as your October 
2005 preamplifier. 

Would this power supply be capable 
of driving both the DAC modules and 


98 SILICON CHIP 





transistors which would do this job. 
Ithink it might be called an H-circuit 
and I seem to remember a design for 
a cruise control which used such a 
circuit to control a windscreen wiper 
motor. (R. B., via email). 

@ The 12V LED lamp replacements 
probably have two LEDs in series for 
white LEDs (with a 3.5V drop across 
each LED) and possibly three LEDs 
in series for red (2.2V drop) and 
orange. This means that they will not 
work ona 6V supply, as the required 
voltage drop across the series LEDs 
is above 6V. 

For lighting on 6V, you would use 
just one white LED with each resis- 
tor or two red LEDs. LED current is 
calculated as the (supply voltage 
minus the LED voltage drop) divided 
by the resistor value. Alternatively, 
the resistor value can be calculated 
as the (supply voltage minus the 
LED voltage drop) divided by the 
LED current. 

Typically, LEDs can be run at 
20mA with a margin of safety when 
the specifications state a maximum 
of 30mA. This means a white LED 
should use a resistor value of (5V- 
3.5V)/20mA = 75Q for a 5V supply. 
The resistor power dissipation is 
calculated as the current squared x 
the resistor value. In this case the 
power dissipation is .03W and so a 
standard 0.25W resistor can be used. 


the headphone amplifier module of the 
preamplifier? I am thinking of building 
these two modules into a single case, 
and so it would be convenient if they 
could share a single power supply. 
(J. B., Umina Beach, NSW). 

@ The answer is probably yes. The 
transformer should be OK but it will 
probably be necessary to use a bigger 
heatsink for the 5V regulator and to fit 
heatsinks to the 15V regulators. 


Driveway Sentry 
has a problem 


I built and have been using the 
Driveway Sentry on my property for a 
few years and it has worked quite well 
until now. A few days ago, I removed 
the link on the circuit board to stop the 
on-board piezo from sounding when 


A transistor H-drive would have 
to havea 10A or more current rating 
for a windscreen wiper motor. A 6A- 
rated H-drive circuit driven from 
5V is used in the Railpower Mk.4 
described in September 2008. When 
the RB1 line from IC1 is at +5V and 
the RB2 line is at OV, the H-drive 
drives the motor in one direction. 
With RB2 high at +5V and RB1 low 
at OV, the motor is reversed. 

Instead of using the microcon- 
troller, a single-pole double-throw 
switch (SPDT) could be used to 
control these lines. Connect the 
common of the switch to +5V and 
the other terminals to pins 13 and 
9 of NAND gates IC2d & IC2c. This 
assumes that the microcontroller 
is out of circuit. The NAND gate 
inputs are tied to OV normally using 
100kQ pull-down resistors. 

Note that the transistors may 
need a higher current rating to 
control a wiper motor. 

Alternatively, a 10A double pole 
double throw (DPDT) switch could 
be used. Connect the two common 
terminals (centre terminal) of the 
switch to either side of the motor. 
The NO (Normally Open) contact 
for one pole connects to OV and the 
NC (Normally Closed) contact for 
the same pole connects to the 6V. 
For the other switch pole, the NO 
connects to 6V and the NC to OV. 





the unit was triggered. It worked for a 
few more days and now has stopped 
working completely. 

Iam assuming removing the link has 
nothing to do with the fault. Every- 
thing seems to be OK and I can trigger 
the unit using the test button but the 
unit does not trigger when a car passes. 

I am suspicious that the coil has 
gone faulty, as I get around 10MQ be- 
tween the two wires. I also get around 
500kQ between each wire and the 
ground. What are the expected resist- 
ance measurements of the coil? Is it 
possible to buy a replacement coil? I 
would guess fixing the coil would be 
out of the question. (C. B., via email). 
@ If you get a resistance reading of 
around 10MQ between the two wires 
to the sensor coil, this certainly sug- 
gests that the coil has gone open 
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circuit. Normally, you should get a 
reading of about 300Q. Either that, or 
an open circuit has developed in the 
cable to it or in one of the cable-coil 
connections. 

We suggest that you contact Jaycar’s 
kit department to see if you can get a 
replacement coil. 


Running problems 
with the Railpower 


I have built an Altronics kit of your 
Railpower Mk.4 (SILICON CHIP, Sep- 
tember & October 2008) and it doesn’t 
work properly. 

On power-up, it appeared to be 
OK. The front panel works OK in that 
all the buttons work in their various 
modes but the speed has zero in both 
positions and cannot be adjusted. 

At power up, the LCD shows a full 

bargraph upper & lower, a direction 
arrow, “S” and 100 percent. All the 
buttons appear to work OK according 
to the October 2008 issue but there is 
no output and the speed control does 
nothing. Do you think that the PIC 
micro is faulty? D. G., Maldon, Vic. 
@ From your description, your Rail- 
power appears to be in the set mode 
where the settings are adjusted. Try 
changing from Set to Run with the 
S1 switch. 

Alternatively, switch S1 may be 
installed 90° to its correct orientation. 
For speed control, check that the local 
setting for VR1 does work. The PIC 
does not appear to be faulty as it shows 
correct operation for the LCD module. 


Speedo corrector 
signal range query 

From what I can understand of this 
kit, the Speedo Corrector (SILICON 
Cuip, December 2006) is designed to 
operated from speedo signals based on 
either 5V or 8.2V. I have a 1993 Range 
Rover with electronic speedo. It would 
appear that the speedo signal is puls- 
ing between OV and 12V. 

Ihave gone through the set-up proc- 
ess but I cannot get it to recognise the 
speedo signal. Will this kit work on my 
vehicle? If not, are there any changes 
I can make to get it to work? (I. M., 
via email). 

@ Ifthe speedometer requires a 12V 
signal then the LK1 connection can 
be made to the nominal +12V at the 
cathode of ZD1. This will provide a 
12V output swing as well. The Cor- 
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I need some assistance with the 
Programmable Ignition System Mk.2 
and its associated Coil Driver (SILI- 
CON CHIP, March, April & May 2007). 

Our problem is with a 1974 Ducati 
450 Desmo single-cylinder motor- 
cycle which was originally fitted 
with Ducati’s own stand-alone elec- 
tronic ignition system. This consist- 
ed ofa source coil, triggering reluctor 
and combined coil/ignition unit. 

After a complete mechanical 
rebuild we were unable to start the 
engine. We established that there 
was no spark. We also established 
that the source coil and reluctor 
were functioning but not strongly. 
We deduced that the coil assembly 
was faulty; not unreasonable for 
30-year-old Italian electrics. 

We then purchased the CDI mod- 

_ ule for motorcycles (SILICON CHIP, 
May 2008). This, in conjunction 
with a 12V coil, produced a spark 
but nothing outstanding; rather fee- 
ble, in fact, for a high-compression 
engine. However, it must be admit- 
ted that the input voltage and trigger 
voltage were well below the figures 
given in the kit’s test procedure 
and those given to us by a Ducati 
expert. That said, it did spark and 
the reluctor did trigger consistently 
at the correct time as checked with 
a Xenon light. 

We believe that the sparks were 
not able to overcome the engine’s 
compression pressure. We also be- 
lieve that a possible cause is loss 
of magnetic energy in the magneto 
_ flywheel. These, I am told, cannot 
_ be re-magnetised. 

Our next move was to abandon the 
stand-alone system and go toa 12V 
battery system, and so we purchased 
the Programmable Ignition System, 

_ in the belief that it would do the 
_ business. After reading the “blurb” 


rector should automatically detect the 
speedometer signal after selecting the 
pull-up, pull-down or AC input. 

If not, check the value of the pull- 
up or pull-down resistor used in the 
speedometer sensor of your car. The 
pull-up/pull-down resistors at the in- 
put of the Speedo Corrector may need 
to have the same value. These resistors 





which was not available before pur- 
chase, we suspect this system may 
be far too complex for our needs. 

The Ducati is really a simple 
1-cylinder, 4-stroke unit and up 
until 1973 made do with a 6V coil 
and points set-up with centrifugal 
advance. By the way, their electronic 
trigger is a bipolar affair which ap- 
parently provides the advance curve 
required by this engine as the speed 
rises. So, can we “dumb down” this 
system we have bought? 

Can we adapt the Programmable 
Ignition unit to run this engine and 
if so, do we need to acquire the LCD 
Hand Controller to do this? How 
would we map the advance curve 
of this engine anyway, as we cannot 
start it? Or does the Programmable 
Ignition have a default setting which 
allows the engine to start and will 
this system respond to the Ducati 
reluctor? 

Or could we combine some or all 

of these units with the CDI unit to 
amplify the source energy and boost 
the spark at the plug? (K. T., Mt. 
Hawthorn, Vic). 
@ The CDI unit probably does not 
work because the high-voltage gen- 
erator coil in the Ducati may have a 
shorted turn. We are not convinced 
that the magnets have been demag- — 
netised. You cannot mix the CDI | 
unit and the programmable ignition. 

The Hand Controller would be 
required for the Programmable Igni- 
tion to make the necessary adjust- 
ments. You need to set the number 
of cylinders and other parameters 
with this Hand Controller. The de- 
fault ignition advance is zero and © 
so you would be able to start the | 
engine where initial timing is set | 

J 





by the trigger. 
The Programmable Ignition will 
operate from the Ducati reluctor. 


are currently 1kQ, at the collectors of 
Q4 and Q2. 


Batteries for old 


transistor radios 


I have a Kriesler “trans-mantel” (as 
featured in your June 2006 issue) . It 
belonged to my father and as far as I 
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PICAXE-controlled watering sys- 


tem, February 2010: the suppres- 
sion capacitor across the motor 
should be increased from 10nF 
to 220nF. 


know would be in working order but 
I have no idea as to where to locate a 
battery for it. Are you able to help with 
info? (V. B., via email). 

@ Batteries for all those old transis- 
tor portables are no longer made and 
are simply unobtainable. However, it 
is possible to make up a battery pack 
using 1.5V C-size cells. Alternatively, 
fit a suitable DC socket on the rear of 
the case and power it from a regulated 
9V DC plugpack. 


Bike CDI runs 
out of puff 


I built the Replacement CDI Mod- 
ule (SILICON CHIP, May 2008) for my 
Yamaha 350cc twin-cylinder 2-stroke 
motorbike. It runs fine up to a point. 

I took the bike out for a spin and it 
seems to rev to just under the power 
band. It revs better with one capacitor 
and removing the thermistor made no 
difference. 

I figure it like this: at 6000 RPM, 
it’s pulsing twice per revolution, so 
effectively it’s pulsing at 12,000 RPM. 
I suppose this is OK for a go-kart mo- 
tor but the bike motor revs to 9000 
RPM, so it has to pulse effectively up 
to 18,000 RPM. 

I tried a different capacitor and it 
was worse so I think a faster-charging 
capacitor will work better. Any ideas? 
(D. W., Krugersdorp, South Africa). 








@ The ability to run up to 9000 RPM 
with full spark is dependent mostly 
on the high-voltage generator coil in 
the bike to charge the capacitor up in 
time. You could try using a smaller 
charge capacitor that will charge faster. 

Alternatively, the high-voltage 
generator coil on the bike might have 
a shorted turn which would prevent 
full charging of the CDI capacitor in 
the available time at 9000 RPM. 


Signal strength meter 


for Jupiter receiver 

I built the Jupiter Receiver (SILICON 

Cuip, August 2008) and would like to 
fit an analog signal meter to the unit. 
Where should it be installed — before 
the volume control or should I perhaps 
sample the signal at pin 1 of op amp 
IC2a? (C. J., Dandenong, Vic). 
@ We suggest you use a fairly sensi- 
tive meter, ie, 50nA FSD, and connect 
it between pin 1 of IC2a and PC board 
ground, with a suitable series resistor 
to make it effectively read 0-6V. 

For example, if you use a 50#A/3kQ 
meter movement, the series resistance 
should be 120kQ - 3kQ, or 117kQ (al- 
though it would be OK to use a 120kQ 
resistor). 


Caravan charger/ 


booster wanted 


I have a newish caravan which has 
an on-board 12V battery which sup- 
plies all the lighting, water pump, TV 
& radio etc. This is fine as long as you 
are always on a powered site, as the 
inbuilt 240V to 14V battery-charger/ 
power-supply supplies all the 12V 
items in the van and keeps the battery 
charged. 

For cost reasons, we often use an un- 


WARNING! 





powered site as the inbuilt battery can 
supply the lighting etc and we use gas 
for the stove and fridge. Whilst we are 
travelling, the car generator supplies 
the van load which is 13.5A, for the 
fridge. The voltage at the van is then 
about 12.5V; too little to charge the van 
battery. The cable to the van is rated at 
30A and is protected by a 30A thermal 
circuit breaker but even so the voltage 
drop is about 1.7V. 

I understand this is a common 
problem and I have seen some hairy 
schemes for curing it. One suggested 
rewiring the generator circuit! I have 
located a gadget which solves the prob- 
lem. It is put out by GSL Electronics 
(gsl.com.au) and I was told that this 
device can supply 25A output down 
to 9.5V input. 

For me this is serious overkill. To 
replace the charge taken by a few 
days’ battery usage would need only 
a few amps (eg, 5-6A for 6-8 hours) as 
I replaced all the incandescent and 
fluorescent lights with 0.5W LEDs. 
The real killer though is the asking 
price: $528! 

This gadget is obviously aimed at 
professional markets and does too 
much at too high a price for a normal 
caravanner. Has SILICON CHIP ever de- 
signed such a circuit or do you think 
you might in the future ? Alternatively 
do you have any suggestions? (N. R., 
via email). 

@ The simple but crude answer is to 
use a 12V to 230VAC inverter to run 
the caravan battery’s charger while 
you are on the move. A more elegant 
answer would be to have a step-up 
battery charger which runs from the 
car battery. We have not yet produced 
a circuit along these lines but one is 
planned for publication within the 
next six months or so. SC 


SILICON CHIP magazine regularly describes projects which employ a mains power supply or produce high voltage. All 
such projects should be considered dangerous or even lethal if not used safely. 
Readers are warned that high voltage wiring should be carried out according to the instructions in the articles. When 
working on these projects use extreme care to ensure that you do not accidentally come into contact with mains AC 
voltages or high voltage DC. If you are not confident about working with projects employing mains voltages or other high 


voltages, you are advised not to attempt work on them. Silicon Chip Publications Pty Ltd disclaims any liability for damages 
should anyone be killed or injured while working on a project or circuit described in any issue of SILICON CHIP magazine. 

Devices or circuits described in SILICON CHIP may be covered by patents. SILICON CHIP disclaims any liability for the 
infringement of such patents by the manufacturing or selling of any such equipment. SILICON CHIP also disclaims any 
liability for projects which are used in such a way as to infringe relevant government regulations and by-laws. 


Advertisers are warned that they are responsible for the content of all advertisements and that they must conform to 
the Trade Practices Act 1974 or as subsequently amended and to any governmental regulations which are applicable. 
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eee THE AMATEUR SCIENTIST 


Two incredible CDs with over 1000 classic proje ects 
from the pages of Scientific American, _ -; 
covering every field of science... 


ERSION 3 Arguably THE most IMPORTANT collection of 
NCLUDES scientific projects ever put together! 























BONUS SCIENCE mee : . : fog 
SOFTWARE This is version 3, Super Science Fair Edition 
IBRARY! from the pages of Scientific American. 


As well as specific project material, the CDs 

contain hints and tips by experienced 

amateur scientists, details on building /, 
science apparatus, _ 

| a large database ~ 
of chemicals and 

so much more. 


PLUS $10 Pack and Post 
g/imithin Australia 
ee # 


NZ P&P: $AU12.00, 

Elsewhere: $AU18.00 
“A must for every science student, science 
teacher, science lab... or simply for those 
with an enquiring mind... 


Just a tiny selection of the incredible range of projects: 


e Build a seismograph to study earthquakes e Make soap bubbles that last for months e 
Monitor the health of local streams e Preserve biological specimens e Build a carbon 
dioxide laser e Grow bacteria cultures safely at home e Build a ripple tank to study wave 
phenomena e Discover how plants grow in low gravity e Do strange experiments with 
sound e Use a hot wire to study the crystal structure of steel « Extract and purify DNA 
Petes in your kitchen Create a laser hologram e Study variable stars like a pro e Investigate 
bonus Science vortexes in water e Cultivate slime moulds e Study the flight efficiency of soaring birds 
eer e How to make an Electret » Construct fluid lenses e Raise butterflies as experimental 
animals « Study the physics of spinning tops e Build an apparatus for studying chaotic 
"The science deal of the century." systems e Detect metals in air, liquids, or solids e Photograph an ant's brain and 
John Bollinger nervous system e Use magnets to make fluids into solids e Measure the metabolism of 
_ : an insect... « and many, many more (a thousand more, in fact!) 


See thé V2 review in SILICO} CHIP, Oci ‘ober 2004... or read on line at siliconchip.com.au 
This is Version 3... it’s even BETTER! 


HERE'S HOW TO ORDER YOUR COPY: 















The Complete Collection 


Super Science Fair Edition 
Instructions to perform over 1,000 classic 


experiments from every field of science 
j 


Ages 12 to Adult 
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There’s also a handy order form inside this issue. 
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MARKET CENTRE 


ELNEC IC PROGRAMMERS 
High quality : 
Realistic prices 
Free software updates 
Large range of adaptors 
Windows 95/98/Me/NT/2k/XP 


CLEVERSCOPE 
USB OSCILLOSCOPES 
2 x 100MSa/s 10bit inputs + trigger 
100MHz bandwidth pgs 
8 x digital inputs , 
4M samples/input 


Bes. 5 un 
Sig-gen + spectrum analyser 
Windows 98/Me/NT/2k/XP 


IMAGECRAFT C COMPILERS 
ANSI C compilers, Windows IDE 
AVR, TMS430, ARM7/ARM9 
68HC08, 68HC11, 68HC12 


GRANTRONICS PTY LTD 


www.grantronics.com.au 





FOR SALE 





LEDs! Nichia, Cree and other brand 
name LEDs at excellent prices. LED 
drivers, including ultra-reliable linear 
driver options. Many other interesting 
and hard-to-find electronic items! 
www.ledsales.com.au 





PCBs MADE, ONE OR MANY. Any 
format, hobbyists welcome. Sesame 
Electronics Phone (02) 9593 1025. 
sesame @sesame.com.au 
www.sesame.com.au 





HMI and PLC in One! Comfile Tech- 
nologies CuTouch (CT1721-C). Also 
available in Black and White screen 


NIXIE CLOCK KIT 


The best looking 

Nixie Clock around 

- see SILICON CHIP 
July-Aug 2007. rm 
Crystal-controlled Hig 
with retro nixie “st 

tubes, transparent 

Perspex housing and blue LED up-lighting. 


GLESS AUDIO 


Ph (03) 8707 1933 Mob 0403 055 374 
email: glesstron@msn.com 


Australian “Vf 


Valve Audio 
Transformers 


Output Transformers 


Power Transformers 
WEB: WWW.AVAT.COM.AU 
Ph: 03 94316863 


for viewing outdoors. The CuTOUCH 
comes integrated with industrial con- 
troller, Blue & White Graphic LCD, 
touch-input processor, opto-isolated 
I/O boards, analog inputs & outputs, 
and Plug-n-Play support for Relay 
boards. 64 I/O plus 6 channels PWM 
or DAC, 4 external interrupts, and 2 
16-bit counters. 

The CuTOUCH units can be pro- 
grammed in BASIC or Relay Ladder 
Logic using the Cubloc Studio Software 
available from our website. Applica- 
tions can range anywhere from home 
automation to industrial gas monitoring. 
By providing easy-to-use GUI tools, 
Comfile Technology guarantees you a 
competitive edge over any other touch 
screen products on the market today. 


cleataelenlieeieniaeleelenlenlanlenlesieslenlesteslentantetententn 


‘i CLASSIFIED ADVERTISING RATES | 


(02) 9939 3295. 


Advertising rates for these pages: Classified ads: $29.50 (incl. GST) for up to 20 I 
words plus 85 cents for each additional word. Display ads: $54.50 (incl. GST) per I 
column centimetre (max. 10cm). Closing date: 5 weeks prior to month of sale. 
To book your classified ad, email the text to silicon@siliconchip.com.au and 

include your name, address & credit card details, or fax (02) 9939 2648, or phone i 


a ee 
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Cash in your surplus gear. Advertise it here in SILICON CHIP 


distribution amps splitters 
digital standards converters - tbc's 
switchers - cables - adaptors 


genlockers - scan converters 
bulk vga cable - wallplates 


DVS5c & DVS5s 
High Performance 
Video / S-Video 
and Audio Splitters 


Quest AV: 


VGA Splitter 
VGS 


HQ VGA 
Cables 


= i AWP1 
A-V Wallplate 


Come to the 
Quest Electronics® Pty Limited abn 83 003 501 282 t/a Questronix 
Products, Specials & Pricelist at www.questronix.com.au 


fax (02) 4341 2795 phone (02) 4343 1970 
email: questav@questronix.com.au 





Replace outdated PLC, push-buttons, 
small LCD combo with 1 single CuT- 
OUCH™., 

Many other Windows CE & XP PLCs, 
core modules and accessories. Call 
for info: sales@ozcomfile.com.au or 
1300 208 570 





RCS RADIO/DESIGN is at 41 Arlewis 
St, Chester Hill 2162, NSW Australia 
and has all the published PC boards 
from SC, EA, ETI, HE, AEM & others. Ph 
(02) 9738 0330. sales @rcsradio.com. 
au; www.rcsradio.com.au 





terrystransistors.com.au: genuine 
MJE15030/31 BD139/40 2SA970 
BF469/470 MJE340/50 MJL4302A MJ- 
L4281A ON@$9.20 MJL21193/4 MJ- 
L1302A MJL3281A 2SA1085 MPSA42 
Cheap postage. 





TV COLLECTORS & RESTORERS: two 
TV sets available free. (1) Philips KR683 
63cm stereo TV with owner’s handbook 
and integral teak stand; in good condi- 


www.siliconchip.com.au 








tion but picture tube is tired. (2) Toshiba 
C-2021 UHF/VHF 48cm blackstripe TV 
with owner’s and service manual; in 
good condition with good picture. Pick 
up from Brookvale, NSW. Contact: Leo 
Simpson, editor @siliconchip.com.au 





PBASIC ROBOT KITS only $149.95 
www.pymblesoftware.com/robos- 
tamp.php Many other kits @ www. 
pymblesoftware.com/catalog.pdf 





4D SYSTEMS designs and manufac- 
tures intelligent OLED & LCD modules 
for embedded microprocessor systems. 
www.4dsystems.com.au Phone (02) 
9673 2228; Email sales@4dsystems. 
com.au 





WANTED 





CUSTOMERS WANTED: Truscotts 
Electronic World — large range of semi- 
conductors and passive components for 
industry, hobbyist and amateur projects 
including Drew Diamond. 27 The Mall, 
South Croydon, Melbourne. Phone (03) 
9723 3860. sales @electronicworld. 
com.au 





WANTED: EARLY HIFis, AMPLIFIERS, 






Battery Packs & Chargers 


Siomar Battery Engineering 
www.batterybook.com 
Phone (08) 9302 5444 


Speakers, Turntables, Valves, Books, 
Quad, Leak, Pye, Lowther, Ortofon, 
SME, Western Electric, Altec, Marantz, 
Mcintosh, Tannoy, Goodmans, Whar- 
fedale, radio and wireless. Collector/ 
Hobbyist will pay cash. (07) 5471 1062. 
johnmurt@highprofile.com.au 





KIT ASSEMBLY 





KEITH RIPPON KIT ASSEMBLY & 
REPAIR: 

* Australia & New Zealand; 

* Small production runs. 

Phone Keith 0409 662 794. 
keith.rippon @ gmail.com 


Book Review = continued from page 69 


Throughout the book, there are 
several complete amplifier schematics 
presented which have been the basis of 
many a great hifi amplifier. There are 
also many different circuit fragments 
shown which give hundreds of differ- 
ent possibilities for a complete design. 
This provides ample room for experi- 
mentation, if you are so inclined. It 
should be noted that all the schematics 
presented are very well laid out and 
easy to understand. 

This is not really a book for begin- 
ners but neither does it require readers 
to be experts on the subject. What you 
need to get the most out of it is a good 
understanding of the generic Class AB 
amplifier and an intuitive grasp of the 
way basic components function. 

Readers should understand bipolar 
transistors well, as well as diodes, 
resistors and capacitors. With that 
in mind, it will guide you from basic 
competence to an expert level un- 
derstanding of the inner workings of 
power amplifiers. 


www.siliconchip.com.au 


If I have one doubt, it is with the 
Author’s criticisms regarding the use 
of Mosfets as output devices. 

While the criticisms are for the most 
part valid, he doesn’t make it clear 
which problems are specific to lateral 
Mosfets and which are relevant for ver- 
tical (switching) Mosfets. Obviously, 
he has tested both, as examples of both 
types are mentioned in the chapter, but 
the disadvantages are lumped together. 

For example, he complains that it 
takes a higher voltage to turn a Mosfet 
on than a bipolar transistor. That is true 
but primarily so for vertical Mosfets. 

On the other hand, he points out 
that Mosfets have a high channel re- 
sistance but this is really only true for 
the lateral types. 

It is important to note that while this 
book touches on virtually every aspect 
of amplifier circuit design, it does not 
really discuss component layout or 
track routing on PC boards or chassis 
component placement. 

As we have discovered at SILICON 


So he 
SPlat= Tough times 





Plat 


denned innovative solutions! 


In tough economic times you nee to 
watch every dollar. SPLat 
embedded controllers 
give OEMs more — 
functionality per 
dollar than any 
competing product. 
Check out our website 

today and discover how we can help you 
remain competitive. 


Made in Australia, used by OEMs world-wide 


Printed Circuit Board Manufacture 
48-Hour service * High quality * Low pa 
; 1 offs to any quantity 5 
Artwork design ifrequired 4/77] 

© Call for obligation free quote...¢ F§ ¢ 





















Kits, Modules Stop Watch, 
Clock & 


53 and Boxes rime 


Innovative & affordable to 
projects for hobby, 0.01 
school & industry sec 


Shop on-line at: 
www.kitstop.com.au™ 


electronics-the fun starts here 





CHIP, to get very low levels of noise 
and distortion, these issues are vitally 
important. In fact, several SILICON CHIP 
designs achieve lower levels of distor- 
tion than Douglas Self’s “blameless 
amplifier”, due primarily to the care 
taken with the physical design. 

In conclusion, this book is a gold 
mine for analog designers. In fact, 
the principles described within have 
broader applications than just power 
amplifiers. 

It contains in a single volume the 
results of decades of research and will 
bestow interested readers with a pro- 
found knowledge of amplifier design 
that could only be related by someone 
with Douglas Self’s vast experience in 
the subject. 

You can’t learn everything that 
you need to know about amplifier 
design from this book but it is virtu- 
ally required reading for the aspiring 
designer. 

The book is available from the SILI- 
CON CHIP bookshop. sé 
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Jaycar Electronics is a rapidly growing, Australian owned, international 
retailer with more than 60 stores in Australia and New Zealand. Due 
to our aggressive expansion program we are seeking dedicated sales 
professionals to join our retail team to assist us in achieving our goals. We 
pride ourselves on technical expertise from our staff. Do you think that the 
following statements describe you? Please put a tick in the boxes that do: 


0 Knowledge of core electronics, particularly at a component level 
0 Retail experience, highly regarded 
c Assemble projects or kits yourself for your car, computer, audio etc 
C Have energy, enthusiasm and a personality that enjoys helping people 
0 Opportunities for future advancement and development 
0 Why not do something you love and get paid for it? 
Please email us your applicaton & CV in PDF format, including location 
preference. We offer a competitive salary, sales incentive and have a 
generous staff purchase policy. Applications should be emailed to 


jobs@jaycar.com.au 






jJaycal Jaycar Electronics is an Equal Opportunity Employer 
& actively promotes staff from within the organisation. 


Electonics 
eq = vA RF Modules Australia 
Low Power Wireless Connectivity Specialists 
OEM Bluetooth Modules | SENA OEM Bluetooth Evaluation Kits: 
o 


Easy to use. SPP. P2P. 
AT cmds. Serial interface 
















Class 1: / 
Class 2: / a 1 
Class 1: V2.0+EDR ay 






$150+GST each Caan) 
Includes: Eval board, module, cables & software 


RF Modules Australia. P.O. Box 1957 Launceston, TAS., 7250. 
Ph: 03-6331-6789. Email: sales@rfmodules.com.au. Web: rfmodules.com.au 


Range: Class 1 up to 1km 
Full range of accessories. 












www. iinet.net.au/~worcom 


} WORLDWIDE ELECTRONIC COMPONENTS 

| PO Box 631, Hillarys, WA 6923 

} Ph: (08) 9307 7305 Fax: (08) 9307 7309 
Email: worcom@iinet.net.au 


There’s something to suit every 
radio frequency fan in the 
SILICON CHIP reference bookshop 


RF Circuit Design 
— by Chris Bowick 


A new edition of this classic RF 
design text - tells how to design 
and tt oad RF components into 
virtually any circuitry. 375 


Practical RF H’book 


| 
| — by lan Hickman 





Silicon Chip 
Circuit@ldeas 
Wanted 


pToMtoltaar-\U-¥- Ke (elele| 
circuit idea? If so, 
sketch it out, write 
FW o) d (=v ame (-s-lerg elite g 


A reference work for technicians, 
| engineers, students and the more 
} specialised enthusiast. Covers all 
| the key topics in RF that you 
need to understand 390 





q 


of its operation & send it to us. 


Practical Guide To 
Satellite TV 

— by Garry Cratt 

The reference written by an Aussie 
for Aussie conditions.Everything 


you need to know. 
549 


You'll find many more technical 
titles in the SILICON CHIP 
reference bookshop - see 
elsewhere in this issue 


edee)cel-re Melt ime (-t- Mim ele ¢-1e)(-) 
& original, we'll publish it in 
feiicetbii a (ey <-ielele) @ mele muir |.<) 
some money. We pay up to $100 
ice) ae: e(elelemel|cel¥i| au(e|-1- ire) antcelt| 
could win some test gear. 


Silicon Chip Publications, 
PO Box 139, Collaroy, NSW 2097. 





104 SILICON CHIP 






Advertising}index 


4D Systems 

Active Components 
Altronics 

Amateur Scientist CDs. 















Dick Smith Electronics .... 
Emona Instruments 
Futurlec.... 

Gless Audio 

Grantronics 

Hare & Forbes... 

High Profile Communications 
Instant PCBs 







LED Sales... 

Little Bird Electronics 
Microgram Computers . 
NPA Pty Ltd 

Ocean Controls 
OzComfile . 

PCBCART..... 

Pymble Software.... 
Roland DG... 

Quest Electronics 

RCS Radio 

RF Modules.. 

Rockby Electronics... 
Sesame Electronics 
Silicon Chip Binders 

SJ] Iexeyam ©1411 of ={0L0), <1 810) 6) 
Silicon Chip Order Form 
Siomar Battery Industries 
SOS Components 
Soundlabs Group 

Splat Controls 

Tekmark Australia 

Terry’s Transistors 
Tekmark Australia 

Trio Smartcal 

Truscotts Electronic World 
Wagner Electronics 
Worldwide Elect. Components 


ed Om = Lel-1K0 [-) 
Printed circuit boards for SILICON CHIP 
designs can be obtained from RCS 
Radio Pty Ltd. Phone (02) 9738 0330. 
Fax (02) 9738 0331. 


www.siliconchip.com.au 















150 Disc CD/DVD 12v Mini PC 
Carousel 

















Cat. 3747-7 $119 Cat. 6946-7 $999 Cat. 1177-7 $999 







Cat. 6303-7 $289 


Industrial LCD Arm USB to VGA Adapter Voice Activated Cordless USB Skype 
Universal Remote 4 Phone 


Cat. No. Description Price 


7087-7 This kit contains a 2 Port PCle USB 3.0 card, a $175 
USB 3.0 External Case for SATA 3.5 HD and a 
USB 3.0 cable. 
Features: 
© Up to 10x faster than the USB 2.0 
¢ Transfer rates of up to 5 Gb/s 


e k i i B 2.0 a 
Backward compatible with US! . 4 => Es 


E 










io 





Cat. 4704-7 $159 



















Cat. 15179-7 $197 Cat. 10269-7 $120 


| eV 


















Cat. No. Description Price Digital Microscopes Independent RAID Mini Keyboard with Programmable 
Server Touchpad Keypad 
23055-7 2 Port Switch of at $89 , a. 
SSK 
23054-7 4 Port Switch Cat 23055 Ee $129 
23053-7 2 Port Splitter a $129 


23052-7 4 Port Splitter 

1008297-7 2m HDMI Cable 
1008325-7 5m HDMI Cable 
1008326-7 10m HDMI Cable — $49 


















Cat. 3754-7 $329 Cat. 2959-7 $599 Cat. 8751-7 $142 Cat. 8933-7 $299 


Not sure which product you need? Call us today for friendly advice! 
1800 625 777 + Wwww.mgram.com.au ask@mgram.com.au 






LGA775 Motherboard Dual Serial ISA FDD & HD IDE 
to Ethernet Controller Removable HD Kit 


| ga | 
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Cat. 2055-7 $59 








Cat. 15142-7 $359.00 Cat. 6615-7 $39 

















ISA 16ch Digital PCI Watchdog Timer 56k External Modem 









Cat. No. Description Cat 2297 Price V0 Card 
2297-7 RS232 ISA Card $69 

2658-7 RS422/485 ISA Card Pa | $199 

2315-7 Parallel ISA Card $39 


3021-7 RS232 Universal PCI Card Cat 3021 
2672-7 RS422/485 PCI Card 
Parallel PCI Card 


$72 






Cat. 3527-7 $79 Cat. ACL7225-7 $489 









2726-7 RS232 PCMCIA Card 
Parallel PCMCIA Card 









PCI to PCMCIA 
adapter 


Parallel Print Server 





2456-7 RS232 & Parallel PCle Card 
2405-7 RS232 ExpressCard 
2406-7 Parallel ExpressCard 










USB to RS232 
2853-7 USB to RS422/485 
USB to Parallel 








All prices subject to change without notice. For current pricing vis our website. Pictures are indicative only. a 


SHORE AD/MGRM0310 


THURSDAY 18" - 


. SATURDAY 20" MARCH 2010 





ON ALL 
PRODUCTS 


ONLINE 
OR IN-STORE 


SAEE 


www.machineryhouse.com.au 
HSS DRILL SETS __\| DIGITAL CALIPERS \/HAND SHEARS HEX KEY SETS 


Precision ground 9 Piece 
GREAT 
VALUE 





© Metric /Imperial 
conversion 


150mm 


200mm 
300mm 


TAP & DIE SET - 32Pce 


Carbon Steel HSS 
(T012) (T013) 


Metric 1-13mm 
25 piece 


(D127) 


IMPERIAL 1/16"-3/8" 


(H800) 
4mm Shear, 
150mm Blade 


6.5mm Shear, 
300mm Blade 


Imperial 1/16-1/2" 
29 piece 


(D128) 


RATCHET TAP 
WRENCHES 


No. 1 
M3-M10 


(S186) METRIC 1.5-10mm 


(S188) (H801) 


THREAD REPAIR KIT 
Metric (5, 6, 8, 10, 12mm) 
(T100) 


HOLE SAW SETS 


¢ Bi-Metal high 
speed steel 
Includes 3/8" 
& 1/2" shank 
arbors, Pilot drill 
& spring 
11pce General 19-76mm (D102) 
(D103) 


(D104) 


6pce Plumbers 19-57mm 
Bpce Electricians 22-64mm 


POCKET 
PROTRACTOR 


150mm rule length 
Stainless steel 
Range: 0-180° 








COMBINATION SET 


4 piece 
12"/300mm 










DIAL THICKNESS 
GAUGES «4 


0-360° 
+5' Accuracy 


5' Index value 


















Range: 0-10mm 
0.01mm Graduations 
010mm anvil 


(34-506) 





HARE & FORBES 


METAL & WOOD MACHINERY 
& ACCESSORIES CATALOGUE 


ORDER YOUR FREE 2010 = 


HARE & FORBES 


CATALOGUE Available 4° March 


Complete the order form & fax or mail to your 
nearest branch. Phone or place your order online. 


MELBOURNE 


Ph: (03) 9212 4422 
Fax: (03) 8212 4433 
1 Fowler Rd, 
Dandenong VIC 3175 





Crtting the standard for quality @ vatue 







: —— — 


SYDNEY 


Ph: (02) 9890 S111 


BRISBANE 


Ph: (07) 3274 4222 
Fax: (07) 3275 2455 
626 Boundary Rd. 

Coopers Plains QLD 4108 


Fax: (02) 8890 4888 
Unit 1/2 Windsor Rd, 
Northmead NSW 2152 





METAL & WOOD MACHINERY & ACCESSORIES CATALOGUE 






HARE; 
\ MACHINERY 


All prices include GST unlesg 
ex GST is specified. Prices 
valid until Saturday 4.00pm 

20th March 2010 


Prices and Specifications are subject to 
change without notification. 


GOODS DISPATCHED PROMPTLY ON RECEIPT OF 


YOUR CHEQUE, MASTERCARD or VISA PAYMENT. 
TELEPHONE ORDERS ACCEPTED. 


TAP & —— 
SET 


Metric Set 
29 Piece ial 
Range: M3-M12 paiie 


(7019) 


BENCH DRILL , 
© 1HP 240Volt 

* 16-speed 

* 16mm drill capacity 

¢ 170mm throat depth 

*¢ Medium duty 


(D138) 


Pedestal Model 
(D140) 


HEIGHT GAUGE | 


* Dual imperial/metric scale jj 
¢ Fine adjustment 
* Zero setting scale 
adjustment 
© Carbide-tipped scriber 
Includes Dial Gauge 
Holder @8mm 


300mm/12" 
(M700) 


‘ORDER YOUR 
‘CATALOGUE Available 1% March 


2010 






PERTH 


Ph: (08) 9373 9399 
Fax: (08) 8373 9977 
22 Brennan Way, 
Belmont WA 6104 


